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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 device. BACKGROUND OF THE

I NVENTI ON Conventionally, an ejector is known, which

i ncludes a nozzle for 10 deJBDPORSsi ng and expandi ng
a high-pressure fluid, and is configured to draw a
fluid froma fluid suction port by a suction action

nozcie: 1 the c cot GELREE T 6 WTIOR ("o o
R AR 0D 7 8 BB i o
19 55 Htipodd UIE YRt ol B8 e iptr can b

suitablyprsesiior & refrigaystion cytie deviced flui d. Therefore, the
pressure of the fluid flowng out of the outlet of
the ejector is increased nore than the pressure of the

2004 3401364 ( coFPSaRERUEI QP RTETENEON L o).
pass s eehae! A chieRlorile] Rohyt; ik  des 7R, pozzte for

detohpredsifly lridoéxpitiding h Mgh-préssufe AL, R8d ig @oRfGire8Mo draw a fluid
of the ejector i's set equal to or |arger than a

frgyassfigid sieationomart byraauciion betién of @ jet dowosf @digh-speed fluid jetted
Therefore, the pressure |oss, caused when the suction ]

fram gheinpazlgr adimthe eiestarnibereliiuid Siam thmnpee anddhesuction fluid from
reduced.,. and the flow anount. of the suctjion fluid . .

tni ABl Siptiarmet At AP EPxind ppbitn. et the Breslisd of the mixed fluid

is {8880 IR oRKi<ag porfici By coﬁ@éhiﬁp%ﬂskiﬁétﬁ; érﬂ&@% of 8 mixed fluid to
energy converting efficrency rn the efector. 257Tn an

thejpeeswref@fergy o fthé gRiked Ifluid.C YThérettie] G PRSSUID B thd fluid flowing
JP 2003-14318A (corresponding to US 2002/ 0000095A1),

ouhpf thepantiktraf the giectorf isangraased enarelthan the peessucd obithe suction fluid.
di fflllser portion is suitably set _in an axial secti

on
i ncl Wi AY tqiecleendescribadh) in” ofP a20RA-3AE8136A kearresponding to US

DRSS R, B b A%, S50 BeeTet g pon passape
i s 3089 s R0y Sl ukfon et o it = g

poptiort obihel gjetior iesktiatjual to snaeddr thian ayrissdgkiseetibmal2tea of the fluid
axial section including the 1 center axial of a _ :
sugtion Iperts o Thesefose, teeprpssurss ipssucaused whetr thiel sudtiow fluid is drawn

froltrﬁili?%igyjiq[ %Sq:t%{ {qé f %%n Og@hgge ,fglpcgﬁréqr]g;&f:%lg\toﬁgf of the suction fluid

flowing from the fluid suction 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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The ejector efficiency ge is defined as in the
followng formula (FI'). rle = (1 + Ge/Groz) x (AP/p)
/I A . . . . . . (FI') 5 Here, G is the flow anount of
the suction fluid, Gioz is the flow anobunt of the jet
fluid, AP is the pressurizing anount in the diffuser
portion, pis the density of the suction fluid, and
ceniteri axialaf zenotzlé pp thaf dreepargy Ibss weeim at lzesdroll #owdaoss in the diffuser
the outlet of the nozzle. However, JP 2004-340136A
poytienr cagbedfesticted thewhydmpgoving the eienterefligiescyne. 10 a

he T GeCt e te 1 ferinat B i BeSaligvinae e ().

suct i.on_pa flow an of the

suct BN~ 1 ﬁf%gﬁ?“?ﬁé’?@ﬁ/ﬁ)?eﬁ oci iy of the fluid

f | owiHgre| Beist the MavtiaddolrRIdfites suetion diid, Bnée2!& tHaflow amount of
passage i s changed. In addition, when the fluid

the ljehfiuidy AP iscthgtpressurizing amopat ini the diffuserpoetiah, ffistke density of the

qpﬁrti onis in a a}g-l [ gui d two-phase state, .the
sucHep fiugd. and A& inEEpribalpy differaesicehetwgen e dnlst andithe outlet of the
m%g%the liquid fluid due to the density difference

etVween the gas fluid and the liquid fluid, and
t her gywéver! %%ob&tﬂdﬂash%%aﬂ &Y dlskriBh )Fe@}%iddtffhefrﬁﬁébgure_loss on
and the suction fluird in the mxing portTon t he

a dpeostreamTsids, ini thethietidhfiassage povnstreadd of bige EluRr Eaétion port.  If
the kinetic energy of the fluid is converted to the

the peessure lesscinghe istiction passagayemrnges, theflew ameuntiof tied puction fluid
the gjiector ., 20_efficiency.le canpot pe suffjcientl .

or; ﬁlﬂlﬁr@{vﬁq\fe?%weﬁ f*rf'eﬂpmqﬂﬁ%&ﬁ%éﬂgﬂatxmraaﬁsorhtwgéh the suction

. 0 , . ‘o .

o588 1t 98GR TROBHAAA, 3B Wi Aol tye mixing ot

anoIRROGTESIShYriBh %S Gh &t %ﬁ@lid}tﬂd WabGhdseestafts thé ihéHidNdree becomes
the liquid fluid are honbgeneously m xed with

diffgrenbin thet gay fluidearshtie iduiavfluiel doe ty thd density differgrice between the
of the inhonogeneously m xed sate of the gas fluid and )

gasiiuid pgdi thediquidifluideand thgnebwitis Idifiicyl touniferanly mix the jet fluid and
fluid ig different. from.the flow velocity of the

the SHEfEN ﬁ'i"gi'ﬂ.tﬁe Axingaior of {ﬂ? §BCSH03- 14318A or JP
2004 8 gﬁr@ [ af Lequr, 0 -
t he g]}'égt g-r?'ﬁ"e |l C|s§rﬁ y ré%,oﬁFit?]&%ri%:éégg tﬁgelérgethl‘gﬁ%égi %f the fluid is

conleitbe to PERRarY 8ncigytin APRiPR6MOgRhenas stdle andtHa@eby the ejector
portion and the diffuser portion of the ejector.

efilciency Ing dannbs e feuffooienthf imptdvedgasHeieguing intfmmbgemeous state
fluid passing through the 30 m xi n% portion and the

megans gﬁqtergghgq thanAa PRggneeyd state that inplugps a complete gas state, a

co BTAERY it B8R 80 b BT o o s i anc e
liqRRY ﬂﬁif@;hre%@ﬁggéﬁ?oﬁ!f ﬁﬂﬁcﬁ ;““ﬁi&‘pﬂﬁa"‘“{i‘é"i’i‘rék s%glﬁé”ﬂow Yelocity. In

is di icult t0 sufficie ove
aneétamplencfythel imhomogeneously mixed sate of the gas fluid and the 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 two-phase refrigerant passes through the mixing portion
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SUMVARY OF THE INVENTION 5 In view of the foregoing
problens, it is an object of the present invention to
sufficiently inprove the ejector efficiency rle in an
ej ector having a mxing and pressurizing portion in
whi ch the kinetic energy of a gas-liquid two-phase
fluid is converted to the pressure energy thereof. It
and then diffuser portart inothet jectoreit andifficetd soflictemtiprimprolee the ejector
an ejector provided with 10 a suction passage which
effigiepennBgured to i nprove the ejector efficiency rle.
The follow ng aspects of the present invention are
devi sed by the inventors of the present application

based on the foll OWMWUF@HE% 'Flwi es. An

ej ector recovers the energy |ost 1n deconpression and

expanaiviewhdf tecersyoisg pheblend, itaxRandbjedt af the/breddht invention to
i so-entropy at a nozzle, and converts the recovered

sutiiciently impfove dhergjestoer effiienoy te ipras sejectoeneaniyg & anixing and
as to.,inprove the ejector efficiency Ile. If it is o
PrESSUiANG Rashion in whigh theokieelic anergy af A wasdismic twecphase fluid is

I [ the .ejector efficiency rle
co\t/n\nQ’Pf'tggetBﬁﬁ%gp‘%ﬁ%ﬁ"%ﬁe%&h@ef‘:ﬁWent ors of the present
appl €@t riin ' I feritidnds ibli idl i i
the recover y&:%?gl;& tﬁg g’éééa%ﬁda Hglgpﬁstpﬁgblgjé%r%ﬁg provided with
a Juiction passagye wehieh Gy confpika t@ﬁmEﬁiv@quﬁ&tﬁpéﬁic%cyﬂa
pressurizing the fluid, anong the recovery energy, is
st udiléw Tolipyingaspanisef thespresentinaentien acmdevisedibydhenventors of

the inventaors of the presen application. In an ]
thg;Reeseht %ﬂpq*&aesawéﬁsﬂi%ﬁ@%%wﬁl%@mw%n% andygtudies.  An ejector
rd a if £ r i S ' g, 2 .
rofdib Petbfiatty Bslin3RoRRibiPoatEk Sxb ol Py Bpefigprossing ana
Adhe 4 fuidesh | h [ | .
RN S HE 1St enfn) 3t & (P2 Y SOnfurds 56/ rebvered energy
(removesyieneigyy to Hid predsoas esergys suras o pioveehe @j@ner eficiency ne.

W t hout being used, E3 indicates energy transm ssion
| oss If Brig pessitigifenaldhe Hecoverrenasgy toie chovertéd denthe pressure

ol o Ao B, b i S AR, TS obrs ot
oSS OAp o, BBy 5o SESHSHBAAT 0 fcovry enery

useel aetallyoin tthe &jedtat. f | THMtNE, oe @hefdie iphbis & being used for
portion 30 of the ejector w thout being converted to
pressurizirg her duidnamgng thb eeenergenergnisnstadiedn | oss E3
i ncl udes_the energy transm ssion | oss 3 caused by

t r and§-149 shownderbite examinpg gnd studind by e iventars of ghe present
anpEo RS, oy & misk o S SRruarsdile plsate’s, BRVingns sfinpgeportion and o
diﬁs%?tﬁghé%i ?Ig?/wﬁ?rgﬁl;ﬁmf!gélégﬁélﬁ‘ %@v&@z 5%1%9%&3 antiffet 'bf‘hirﬂixing 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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energy E2, E3 and E4 wi thout being used for
pressurizing, is relatively large, as 5 conpared with
the energy El used for pressurizing. The inventors of
the present application studied regarding the
reduction of the energy transm ssion |oss E3 between
the gas fluid and the liquid fluid. Wien the energy
causeddm Eangmitling theeRinetic waengy bt’etrgaak'sqmd dlued tamthet gas fluid, while the

i i,gfl idis reduced and s used for th

"qucgﬂ'gl rwf e 9%éefepsansrpaéﬁfthaqushctperdlﬁuwrpcueon of the ejector, for
[ Th ) rf

oxB38! 18 e VEFRL 28 o i f 5 EERD) BB B IRY e n e

erleh§y E2,i BYi &hd 4 %ﬂﬂ Yt BRirfy sed ff)# Weé’ﬁﬁri%_‘?ﬁ%ylst Fé"l’éhvfely large, as

that of the gas fluid, to the gas flurd case

compared vith ther eigardy lBidysed foe préssuriziigpcity in a
vertical downward direction is increased by

accelldeanventoss ofjthemresentrapplicatior studied Mardlr@ythefreductlon of the

e free fall bod s reached to a ce
el RBe TS B 05 Eib hetiaam e oap fiich ap8 BaciGUId uid. When the

ISR S SO I

ls'u%eﬂ%r'tﬂérﬁé%%‘nﬂﬁ?et@@ ct |Et°eh nr%]c‘éﬁl B&'éfﬁéchvely improved.

after reaching the Termn OCIt erefore

THusothevialventdry pedfbrbe eﬁcpeﬂrrifeaatsl for Ieﬁedtlmwrahsnmﬂﬁg energy from the
maxi mum when reaching to the termnal velocity.

liqriskited thewing aé"gh ﬂ@wwelcmlturtg@n drattafihe ggs duish dy tlwgabﬂurd
{ ﬂg ? tarag%s a laed a@ rilga o Cltéet ! epqqetngh Ira Vertical downward
dir‘éﬁki? {. Yncr!aﬁsé;dl %greticc%feg?{ O of 'gﬂé\nﬁ/hf 4 f¥%I§C|ty of the free

passi roug the

falpfigid Body i réathedsda a:&nhhﬁterrhmai vielsbity .ﬂ%eb?&ar%swnth a balance
fluid passing through the diffuser portlon IS

w1tturmscs¢ardcaeeadlmcbﬁromuhémlrenuﬂemnce dim t he supposed

state of,Fi% the inventors of the cﬁ/re.esent_
appl iTéat i @tﬂew rjocibyaf m%@e@ﬁalbﬂg@m lsmrrweased more than

thé E%Flﬁﬂ% @pﬂ&/? r};’Y’e qe?glﬁhﬂget etp @.@:l gglglp ' d 'Phe,rﬁ rgpg'@rflow velocity

f
B8 e 0 B i AP R TAREHRY T oyl vl
It fricaind thiat fhen kartetie] @9drgy - of the ﬁgmlbbdyl Sdh lbélraﬂmmraa]smmed to the
variation in the liquid fluid (e.g., liqui

cnrcennfergecamr) whan e rigiddaadyr rapidly rsacrtmﬁarths terminal velocity. In Fig.
GAl1 shows a variation in

2% ﬁ*eenE%@d ﬁ"|ua:§j a;a?li (I“;'eoI \'"gal@‘ g eﬁm%ﬁ)rwr‘g thregh the diffuser portion

s Efiiostld duid b UERY wld i S aASu R B uRR it Biusgr porton is
suFf)oéét?aQQﬁe Elreiidfdranss %ﬁt | #h {rﬁsétg{ o%Bar!;tétB"ﬁf F‘ng; 2¢* thé fventors of

lquid fluid 1n a nozzle o ector 1In

the presaritsapplieation Istudigd tregadiiig anesfietive ertéirgy Itmstm@élon between
force due to the density difference between the gas
the |ighid fiwdiand éhe ggaiflyid passing thraugh tﬁle]dtfﬁhléehﬂﬂé@nf | ui d

%-fxit R‘Eej lfﬁgpefrI pa o? E(ljg.tibe |sséaJ %tré\SIQ sLowmg vanatlon |n velocuy of the gas
fluid and velocity of the liquid fluid within an ejector. The solid line 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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portion of the ejector, the flow velocity of the gas

fluid becones faster than the flow 5 velocity of the

liquid refrigerant. The grains of the liquid fluid

flowng into the m xing portion are accel erated

together wwth the circunference gas fluid, and then

the flow velocity of the grains of the liquid fluid

the tiquindliicd uanozdetdi¢hd ejestaréh thee comparisdre egampfe bly the difference in

After the flow vel OCIt of the %ral ns of the liq

the [nartialfercsndie ta)ihe Q@'Wrﬁ’éﬁ&fﬂﬂﬁﬁ ehween ;heo@a& ﬂl@d@a@ the liquid fluid.

st of e dfisea it a0l s i e e SSiiarihinh foiRg into a mixing
PO/ ef e ofétfor HRVINE! RAbLY BFtHehﬁae?ﬂa ?Qéoﬁ@&féétamr%n the flow

reac Ing to t term

vetcﬁﬁtyqﬁdhe\MqMG refrijeramy a force correspondi ng to t he
resistance force to the circunferential gas fluid as

a r eddei grains ot he Aquidhild tfiowdng titte thienraixig epmdnmt ares accelerated
tran mttedfromthe rains of the liquid fluid to
tosfﬂae@%t thgi eircumfarence ¢at duid, andethgn the fiawy yelocity of the grains of

o TRl BRSPS A P & B AIE o e
vegﬁf&?giéf)thgfgréihg cﬂ’%efliqﬂidjﬂm Od‘étro%é%&iual' th thBSIc¥ %l’&%ﬂ}/ of the gas

[Tquid fluid flomng into the mxing portion

fluid) ehe dioec velocity ©f Itl@@llldhbd fiid b edt inorehgcdetdratetiiland reaches to the
vel ocity, the kinetic energy included in the 20

tenmigal velocity.d can be rapidly transmtted to the gas
f 1 ui fter the fl ow vel o¢ t he .
1o dheg @z}w@ﬁw&vtq{én@@ﬁm@f Fodhatd fid afer TBasbihaLo the terminal

veﬁﬁ,ﬁk tﬁ c??fwll\ %Hbglg rggrltlg é];'u?rglb tﬁb\% Lesistance force to the
cirtemmédreatial ghecidid ad fasﬁéécti@ﬁ fdie. grAt Mis OimENéhé I1GRBtRE amount is
fluid is increased, the pressurizing anount of the gas

trahbniitted fironb ¢he rgralaascédhetllqaldaﬂyld topthevgag) flule arjdethieototal value of
efficiency rle. 25 In Fig. 29, the chain [ine LA2
impi\gee aarnlied fram she dlﬁai"ﬁ ehthe liguidy Buigcio $herigashiduid becomes the

quid fluid {Rg ect or erl n an exanpl e of
presabheinaaifotnf lndfes B Snst iid ° GHaill hidi e caz
| ndi ARLBRYRYAF {r%t%r%fhéé’rtﬁg ol ?h%&%tc?fhetrﬂﬁc'@éortion of the

flui e] ect accor | ng

ejgutesar rdpidgbachiad A5 tHehRnminy vbttfcutyhmerkuhetr@énér@% included in the
and GA2 in Fig. 29, when the flow velocity of the gas

liqaidufluid tanvbm@pldiydraﬂsmlﬂed tonthesgap duid. o hus, afier tmsftdm velocity of
the termnal velocity of the grains aof the Iiqui

thg Pw'a%%r%heﬁﬁe Iﬂa}%geé'ﬂ“n%@’ atheckinglicenergy of the liquid fluid can
%ﬁ@?ﬂaﬁﬁﬁﬂﬁf@x&%ﬁa@épﬁ‘hfuatﬂeeie{s»{ré‘fﬁoéﬁ*h%ﬁermma' velocity

|tsé|\“%‘f\’ﬂwé)¥;résﬁ§ of Higé ﬂqbuﬂ{‘l’ﬁg? |§ﬁ% ec t e sl.:s!lﬂrzn?galglount of the gas

because™a arge anoun nergy
fluiorarebé @tbreaséd\enharebysniprodng It ejddier efMeieayy ne.

o an?an?gSIZOQn tLgScsﬁa?nemg ?_rAZt |I:1(cailc%?:s fal \l/Jallr%tlon in the flow velocity of the
liquid fluid of an ejector according to an example of the present invention, and the
chain line GA2 indicates a variation in the flow velocity of the gas fluid of the ejector
according f{o the example of the present invention. As shown by the chain lines LA2
and GA2 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 example shown by the solid lines LA1
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thereby significantly inproving the 5 ejector
efficiency rle. According to an aspect of the present
i nvention, an ejector includes 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
arslu@art- crituisc ah tise atxampler df dhd pdgsenirinventicmshdwvi loy thigechain lines
nozzl e is disposed. The body portion has a fluid
LAZ @nidofpAsin Figogwiiesause 13 dargei amegnt cdvienlingti¢ gnergy can be
flo f the fluid jetted froma jet port., of th .
conyBpd to 17K PEESHUR RESING the, PRE G FaNTigSHgR P bpfyeen the gas fuid

. JLE . , .
arkf e KhUR Bl Coph 3 SfochR 19, @i/ LiahiifeaRff irbroving the
ejé&'t}s?gff@%dyiﬁ@ti c energy of the mxed fluid in a
gas-liquid tw-phase state is converted to pressure
ener d\cconding dd .anTaspesit of the prasenpirosentied, antdjector includes a nozzle
suction passage through which the fluid drawn fromthe L
configueeds de t deromeressr and | expandneofidid imiasny enet plate of a gas-liquid

s, Sfe 2 B3 s shel8 suinblrfifl ot il 337 Bortion in which
th& P29rds Hiibskhat T'i'l%eocfdg’;ﬂscg‘gglﬁ P48 o ARd'stiBGon bbHifdm which a fluid is

suctron port 1Is deconpr in the suction passage

dravistypatjieefibw dfithe TR fttedPifomAs jatrpbrn of the hbezienangy mixing and
| oss while the suction fluid passes through the _
pressurizimg ppeiondyevhieln theefluid jeltadifromithe, jet pert of the nozzle and the fluid

velocity of the fluid flowng into the mxin sztgm and Lo
dr_swesfgqmitbprfbllq)éwﬁmhpﬂtcﬁwtm@egm 's?e%%alg@ B etffe'xed fluid in a
odSAGRI 4% BBl 1RG0 At BV Bt i elecor e

" i . o 1 | o i . .
prBfQIHbH‘-Wllth ésstﬂ:tlfbﬁj?ﬁé‘sfaﬁé RerduihiivARh thB!fREd HYawh frg)"rﬁ“tm@ fluid suction

of the liquid ownginto the mxing an

pagrt ewsiritaiamgnied bf thenmidmng bed ipressemizid pentidn| éred a fluid passage area
pressurizing amount in the gas fluid can be increased

ofithe shetien peseageiscroniigared tebgichanged sueh gatdhe finig drawn from the

fng(? ggé@%hgq?aé%ﬁg?&%d{i%%%dghﬁjq%oﬁ%se%%l}b%tatnq%lly in iso-entropy.

or es i ti 2 _
o £ HEARBDS dmy TR B8 e 81 B trough the suction

pa%%ape%anaﬁ@eéauééd.t Ml 85 Abwi VBISEEY MthefLI@FIBWIRY into the mixing
i ncludes a nozzle configured to deconpress and expand

aral fgressunzingingortion foat e¢hef sactipms pasqagel cambelnsreased, thereby
_state, a liquid state and a super-critical state, and .
ingregsing e flowvelocityelcthe gas flnid fiewingeinfes the sH¥eaANd pressurizing

o R B 515 S e LIy o e
B35S SAEE S Ty S gy amount i
gddfuid ean e ihcefasklan Bez gjeetareiehwhdr theckinsticcemergy @fithe gas-liquid

the fluid suction port are m xed and kinetic energy of
twiokghasiex dlid lisii cbriverted tdhei preisgutavensheis dhetesf eini the mixing and

converted to pr essurfe ener gg( t herﬁ,of . The (ﬂ ec#or_ [ ? .
pressurizing portion. Therefore, thegjector 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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provided with a suction passage through which the

fluid drawn fromthe fluid suction 5 port flows into

an inlet of the m xing and pressurizing portion. In

the ejector, a fluid passage area of the suction

passage is configured to be changed such that a flow

velocity of the fluid flowing into the m xing and

presegrzing ppﬁg:fp@rwlmoh thhe uidijatied from the jepaesa@&le Bozzle and the fluid
a flow velocjty of the f

bs I
drEF, r&%t eoiie %@cp@a PgErarednixegiand kingtie enray Pﬁﬁ‘e mixed fluid in a

| Z] resul t
o e GRS 316 § SBnBicd 3 pySiuRe  TRtbY pplgRs  The ejector is
prﬁbﬂéﬂdnﬂlth R Sudtit PRseae RRSLH RRRH the! fildd RPaWh ‘?Ebrﬁ Re fluid suction
I ncreased, and theé pressurizing anmount Int
pcirt tiodsdato be inlet vétteedhixingtane priegstdzing Poetiomh el thbe;ejector a fluid
ki netic ener of the gas-liquid two-phase fluid is
passageraea @ogleh%UCth%%ﬂ‘aﬁeeﬁe(FW igured & tei mangad such that a flow
portion. Therefore

velodhy 8 el o Snd B r@f%&é\nvaryswmr&wﬂ%ﬁem the suction
pag%%ggqé‘é\%h\ﬂl ag&?:lfa @Hgﬁéﬂﬁté ﬁz{; Ft%ltg%tfgllue ﬂh{&cillct{ﬂlﬂa mﬁ{jﬁ&he jet port of

thalbzzR PSS thd Alixieg @%ﬂtﬁrﬁgsﬁﬁﬂr'iq bBﬂldﬁUCtAsoé‘ r@ﬁﬂﬁ‘%ﬂ@termmal velocity
conpl etely corresponds to or Ightly different from

oft grairfd ofvthveeliiquid fluidf flawiegfihtd thd hexinggarid presieizjrgl portion can be
port of the nozzle into the mXxing and pressurizing
'nﬁf&aﬁﬁenand\mpmslsgﬂzlagmmnn thegas fleid Ctamebq)rr@se;aaed m the ejector

ol T BB ST S B S TR 0 o
pré@sure @Hb{fkf tMEYeBP as ehat |ﬁngaadjjwd| gﬂbgsﬁliii‘rﬁi paﬂ'ﬁ Therefore, the

super-cri cal state, an ron |1

ejoctor leffidiencl sanIRs effdbipvedp iipfsveli OMdias thie Héﬁrﬁh of “substantially
suction port fromwhich a f|UId is drawn by a je

equalvintiude® thatithej Boweselocityn ef flee fhod t flawinghéinto the mixing and
nozzl e, and ,a m xing and_  pressurizing portion in

PreRsWIzing @ortien &omtt%éuw%pﬁﬁ%aqebpometebﬂr CQM%SRMI te or slightly

B P3eh L oo VAR e 5 5 b et

th8 @ix|nl Ppélgguﬁg epcﬁ{léﬁe is converted to pressure

ener gy thereof eJ ector is provided with a

suct |Am;o|ndmgat@earhdthlu abpadt ehthishgrelsenit thvéintivn, &h feétde includes a
fluid suction ort flows into an inlet of the m Xi ng
noggle periigured Ap rc&q@mnream angexpasdrafleid in driyudbne state of a gas-liquid

b"’g ﬁ%aéﬁﬁtg %@%U'brr]ﬁi%tség% aﬁl%g%\i‘g QﬁJ:StS@tCegfgfnh?pz[)pgﬂ pgrtion in which
th% :pgﬂg%g 'cﬁé stpé;ig Sg;fé'erfgodggg%rf%ﬁ i%%:é ﬁg:agsel.%??h é)%q%{rﬁ%mvhlch a fluid

is YPawe b\ﬁi jEi'ﬂva oﬁﬁé fifs jetted fr@rﬁ d j%"t‘ﬂ?oﬂaéf th8!rR&zleY and a mixing and

of grains of the liquid fluid flowng into the m xing
presslirizirg partioni ingvhich thefluidgettékfromntbedeaissett obihe richaz!e and the fluid

pressurizing anmount in the gas fluid can be increased o
drayn¢fremdhe ditd sue%hpqﬁ@ﬁetrnléeﬂiaﬁ@t kigeti; engrayodl thremixed fluid in a
ga%ahsqulrc'i (ilw'odpﬁave\‘.% gt e conve edS toCcﬁpélsesrutre(ze Otlanergy Hwereof The ejector is
provided with a suction passage through which the fluid drawn from the fluid suction
port flows into an inlet of the mixing and pressurizing portion. Furthermore, a fiuid
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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pressure energy thereof in the m xing and pressuri zing
portion. 5 In any one aspect of the present invention,
the fluid passage area of the suction passage may be
gradual |y reduced toward downstreamin a fl ow
direction of the fluid flowng in the suction
passage, In this case, a reduce degree of the fluid
of grainggef e dadid Bwd; figwdpadnte-the mixagsand ipspeswizinggportion can be

6, 88 B8 o 3581 80 0, 4 g et
evEh WhBRM At kiKetiy 'enteli‘iy ok the dgaéaﬁﬁﬂf 136§t A8 is converted to the
inlet "side” o t

suction passage at a e suction
presswessnargy tiheresf Roel mixingahd peedsariaing ssribat ream in
the flow direction of the fluid flowng in the
suct ilorampasnegaspanicoft the prasiedt imediga, dhedlupd pakssage area of the
suction passage at an outlet side of the suction

syshen passags MRy Gedraarply redicedSeward Sauingtraamnisy # dam direction of
thg HICL{IJE @M%@'@@& %ygﬁ)&h %Eg%%fq.; InIH:Otg\és; lg%%me, d );'ecgléieh ﬁeg ree of the fluid
pd’s‘sﬁﬁ? dfdabst 4F GNP RBidHbE fm@@ﬂ?tﬁ;ﬁp?%%ay% h%e g%r(?&t‘ %han a reduce

nozZl e and an inner periphera

dagped iobthe fluidasshge area iag ah litiebyidauftthe subex pasdagehe
provided therein. Alternatively, the nozzle and the

suct iAfiernaptivaly dbe flwjd passagef argar efdhesuction ipassage at an inlet side of
05| SR, PRRSRGR dDeyr b2 reRal SOURPLAPRAI foymstem in the flow
Sl 61 R PR 156 Ao BRGS0 B Y b 8ele aea of e

suRlibAHaR¥agb dt e Attt Gidd of aesidhbRipadsabBn&y bbidtdually increased
passage and enthal py of the fluid at the outlet of the

towaod downs{reasrigehe fosodicedatipnt of tha fiulteflowingde the@budtion passage.
present invention, an ejector includes a nozzle
conf i Td§ rtioh presGepraay badowdpd hetween anduter peripheral surface of

thg ridegledand ahaper Sgtipheralsirttcd BF tha BOdY BarPnyBF Maskbe configured
. . s A \ _

SN T I ——

pasShgé Iredy ok éd?#igﬁféd,%dcgtthéﬂaﬁ eRtRadoy Qiffeberide Q{HY b&tween enthaipy

nozzl e, and a mxing an pressuri zing portion i'n
of i Buick atearf inletdfjtlee heozzlé moch aritkalpy of thee fluidfat tinee jet portl of the nozzle
cand the fluid drawn fromthe fluid suction port are
is gryabitontatgercthes amenthalny diffeeendexed) taaliveen enthadpy of the fluid at

el o7t shifor #ARSads. B cniiBY AL LG M A R BLfh ot the suction

pds% g@_nfi gured by a straight portion extending fromthe
in? t of the 8 mxing and pressurizing portion in a

Snaceamigra el spoec ot e Eskareanlra o nckdes o
noggles mﬁﬁ_uredQO alegopnress ahdiexgangar fllidnin artyeons statglof a gas-liquid
Mg%%gstlgfeeglialﬂg rsltgtgl arﬁpdBl gss%%%r—lgﬁ%i/cl:a gstgte? gplgtaatr)](t)dy 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 fiuid 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 fiuid 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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inits entire range, and the expending portion is
configured such that a passage 5 sectional area of the
expandi ng portion is gradually increased toward
downstreamin a flowdirection of the fluid. As a
result, the termnal velocity of grains of the liquid
fluud flowng into the m xing and pressuri zi ng

migtng argh pressubzingma tion Fua ramge, teinel arpe:qm\mmg podicmnedending from a
in the gas fluid can be increased in the ejector even

daymstreane end; plethe: sEaighy pogfon F%tfgeagutletqqf e mx'paamsi pressurizing

d 4 rted.to th SUL e ener 10 _t her eof

oot e Ttle SRR 0D i AFDIRST BEfatg hoVing £ ciripfiCPassage area
tixe t S

in |f& epﬁlgégv‘?ar\‘i/’ée o%ﬁ IStFéé %)ﬂiétn F’Eﬁg’r{;ﬁ% cPﬁﬂ%@rgd f‘&&h that a passage

seotuleraréhQJfftH\eleﬂpédeM% D@rticm i grb@uéﬂyﬁhﬁr@aaéd toward downstream in a
pressuri zing portion beconme equal to each other in the

ﬂomaﬂlg@ctm okthedtuid.el 4s avesult heltemginal vélocieobgraingbf the liquid fiuid
ﬂo§v|r ion in an axial direction of the nozzle is L1 and

”%n@t% %%st HRNq nPEessyfizifge PR{tIoM Faiinde increased, and the

prifSRRd SR thE b BaR s FosBpacd o g et Syan when the
kinBtpe! Qr@e@?%ﬂh@sﬁé’é luiwﬂ&w%%ﬁéﬁ‘ﬂbﬁ is CYhvieRBEaE tﬁgcﬁ}essure energy

that O L1/ L2 urthernore, the mxing an

thqmeeﬂuthezmb@ng padtpressuryndportionf i gured such that the
fluid is pressurized in iso-entropy in the mxing and
pr es S@riexamplpothe wngexwf the straighy eetion may becsetmh that the flow

v, A1 et Tl 8P A i did (ST AP LA JESNBO i o ixing and

oL R B US| by PV SIRETANELY gt whon

Ierliylhtdf‘me 'sﬂ'afght ?@ﬁﬂdrpih af akiafiindctidtCothbdHozzie i 191 ahd@ length from
nozzl e may rmed by conbining plural straight

thé iinked afr thmymtxmg‘ andedrdsgudringi portignato lteassutet of the mixing and
straight line and a curved line. 25 Alternatively, an o
Presgyuizithgodiogrindhgraxial direchands kg, ther mixing andmessuriaing portion is

coBtSR S L DL DB Ao o P b P8 pressuriaing
PRt Bk MR IR HRTY R 0Bl P, S izs . iy ssosgpromy in the

miRitgoarich prsssefizingepdiiesent i nvention will be nore
readi |y apparent fromthe follow ng detail ed

descin the ejectir, psettonal shapb o anealt surfacenitheteadpanding portion in a

tQ ?r Wi th the acconpanyi ng draw ngs. |n which:
Seﬁt"?p inclyding an: gighding qf tagrmmynee@ steaight diRe ar gh curved line.

YA EHE S0 8 1 S ol SERSEH 1 R S porton i a
seé?idgg'lr(\)(ﬁ@&ﬁgoﬂ'@ aXiafWnef of fi%e eio%%ornaynsé 4diAigaasy @hbining plural
straight lines or may be formed by combining at least a straight line and a curved line.
Alternatively, an expanding degree of the expanding 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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5 nozzle according to the first enbodinent, Fig. 2B is

a cross-sectional view taken along the line IIB-11B

of Fig. 2A, and Fig. 2Cis a cross-sectional view

taken along the line IICIICof Fig. 2A; Fig. 3is a

graph showing a variation in a ratio of a refrigerant

passage sectional area of a suction passage to a
Whem‘taikgertagethpamétbghesa@cbhmayir@rdm\nmgsan Innwhich: 10 of

the suyctjon passage, in the ejector according to the

firstignbioa rﬁ@hﬁmatlp.qjagrzam §hawmgn@ﬁafmigsr&noa‘g¢m device having an

eidiaL el BirRERED e SRRt b BetrpSaibiaiinstTo e
fi rS?: ?"@R% 'H?Pﬁxlthgctlé‘Pal' ew dfohb! SEctif ﬁﬂ‘g@m@hgﬁmd?@m line of a

are gerant state In are rlgerant cycle

nozeler Bgesrding o a6 [ frsteniborirmesFlgNaBt B hherobsisettional view taken
enbodi ment, and Fig. 5B is an 15 enlarged view

alenmthienkina HB- -iBuof F\gs A ardghigs 20 isiagcrogsisectionalapdw taken along the

t|ons in the flow velocity of gas
|'”ng‘)c¥\n”gg?fa€f the flow velocity of Ii qU| d

f f 1 h fi t , d
o LR Q%t% %Bﬁa%ﬁlbﬁr Nardlin i & raiSs O A Fetioffiht passage
selfighd) a?ES‘Hf%QSchﬁibhaﬂds%?e'tG aate?ﬂlq]é/l"aﬁfﬁ%éugr;éab% AéFQ)-'{ctu:mal area at an inlet

refrigerant and a essuri zi

of ¢hestictiorapassatjenin the éjbetofr lacsbrdingp fiiheEfitst embddiment; 7B
is a graph showing variations in a flow velocity of

r ef r iFigraig aasehematicdiagrami shpwingrupasgayy configuration of a mixing

o BBReiAn RGIaN ehBe gy RbaRtortIng (o peiestmloripent;

5 e B s G

thélcréfﬁg@'rélﬂ)ﬁ @yélBedé\héétac@B?HPﬁ’%"l@riﬁe "ﬁ?& EMPoBRPRER lah@NFig. 5B is an
exanple; Fig. 9 is a graph showing a variation in a

entarged vidw ahowing ther part VBaisfigeSAsect i onal area of a
suction passage to a refrigerant passage secti onal
ar eaFig- @is a graph shewingevariationsin mgavgerelwﬂyatvf gas refrigerant and

th%ﬂgg‘éﬁ‘%m%ﬁ%gﬁ? ﬂ'd'ﬁ regrﬁqu %E%Iqeérjte)g%éﬁghegmlﬁaoglment and in an
ejddb) 8t 4 g{inig'én@oﬁ%&b ﬁé a refrigerant passage

secti on rea o uction passage to a refrlgerant

pass&y BRGE aogeiphasiedwinl wtidtiohstin al loRf vdlbeitys BE Féffi§erant and a
passage, in an ejector according to a third enbodi nent

pressurizingoameeant (AR)indhe ejecioracrordihgits thee Sshemtiddiment, and Fig. 7B
. di agram show ng assage configuration of a m xing

Is &a@ﬂfb@mm rY@"'BE?’B$ din 3 Alown velosity ¥ eedgeranh @ndoagpressurizing
arrﬁc?dJ (APﬁ3 Frpﬁw% qrrggttor accorae né) foa %oF‘npanson example;

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

Fig. 9 is a graph showing a variation in a ratic 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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5 invention; Fig. 12 is a schematic di agram show ng a

passage configuration of a m xing and pressurizing

portion in an ejector according to a fifth enbodi nent

of the present invention; Fig. 13 is a schematic

di agram showi ng a passage configuration of a m xing

10 and pressurizing portion in an ejector according to
ofghsisuctior plasdagenn af ejdoéorpaceseding toianthintt embpdifent df4he present
. 1s a schematic diagram showi ng a passage configuration
INY@NtdONyi xi ng  and pressurizing portion in an ejector

according, to_a sevent h_.enbodi nent of the resent . -

veriort 1 a BN yighiRe sHEMng 2 RrtageB HLGHatign.cf a mixing

_ £ i i o

AR BRSGART RO Tl & efeed ALobidity 1 8o BRICRBHL of the present
ingritioh; nent of the present invention; Fig. 16 is an

axi al sectional view show ng an ejector according to a

ni nt Fig.ehd islaraniemstict diagrane sbowinghaqrassage codfigurption7of a mixing

is an axial sectional view show ng an ejector
ar&EE@séPﬂﬂnﬂdJQIt'?%m AN ejeaiohAcRYINGI0 arithprabediment of the present
in\i!éﬁ?%rﬂ\ti on; Fig. 18 is a Mdllier diagramshow ng a

refrigerant state in a refrigerant cycle of a

refrimgegr ¢4 i ] | . : e

cboc Srt “of ThEnTtc iapfrt SHBWRG 8. ddjsae LoRgliation of a mixing

aridpreissurizing portioms roah efedior @éddrdiegadta sixtd émbadinent of the present
_refrigerant cycle of a refrigeration cycle device
ingeftendi ng to a twel fth enbodi ment of the present

0 8 b B a8 RS0 Y ation of a s
BB RO ) S5BERSKREPIRG, oo 38 B BB mont of

prébéht igverstickyr am showi ng another refrigerant state in
the refrigerant 11 cycle of the refrigeration cycle
devi deg.ats is disohetmatichdiagfam tshewinyg ardasdagerdonfifjutdtien of a mixing
present invention; Fig. 22 is a schematic diagram

angh prESeYNainde PRftipar Mt ROneiegtareacrording Wa@nneighlh embodiment of the
" '%ectt.or a{ccordi ng to a fourteenth enbodi nent of the

P g dYeRlent i on;

Fig. 16 is an axial sectional view showing an ejector according to a ninth
embodiment of the present invention;

Fig. 17 is an axial sectiona! 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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5 Fig. 23 is a Mllier diagramshow ng a refrigerant
state in a refrigerant cycle of the refrigeration
" cycl e device according to the fourteenth enbodi nent of
the present invention; Fig. 24 is a schematic di agram
showi ng a refrigeration cycle device having an
ejector according to a fifteenth enbodi nent of the
C!@iﬁs@%ﬂ'te refligearation; cycle deyice zcogdiag toithe éhirigeatir ambodiment of the
showi.n .refrigerant state in a refrigerant cycle of
m?ﬁﬁxﬂ@g?ﬁﬁEPation cycl e device according to the

26 1 478 22 RASEhERalic ladrifh M e reiBbARygR device having an
ejéer ce@diriPtd a YoureaHth e?dlﬁﬁir%bn?&f?l@n"e‘i%rﬁge gﬁn@@ﬁﬁd?ﬁf

enbodi nent of the present invention; [ 27/A1s a
Mol | iFég. 218 ésga Molkidradiagrama shewingoe refrigesind staté i a refrigerant cycle of
refrigerant cycle of a refrigeration cycle device

thg setsigeralipn sy@asiavise apesdingeter theffourteeptheembodiment of the present

. invention, and Fig. 27B is a Mllier diagramshow ng a

'ané?tl‘qngerant state in a refrigerant cycle of a
refriggraj | : ' ol . .
by By 18 SHEMBHE BIadram Rl H Bkt Ble dovice having an

ej@ctapAcediaing ' & AreadthdrMbedifieritBf thd SFERAL IhveRBsEY at
an inlet of a m xi ng portion of an ejector in a
conpa&rig.sdn isex Muplier,; diagrani-slgowit@ a sefrgeranp btaid twa mefrigerant cycle of
experimental results in velocity distribution of gas

the eﬁaﬂeaﬁﬁom icyGleddeyige @ccarding dp dbe diftteepth mebndimpnt of the present

inﬁ)l | PTI ON OF THE PREFERRED EMBODI MENTS (Fi rst

fment) A first enbodi ment of the present
i nVe;d ' ' i f : j : .
o o o Fed poRETHEE Rt Mot & EATETEHH0 cybipivict having an
ejgeios actordmeetot aruthesembilingént of the peedent ivention;
refrigeration cycle device 10 shown in Fig. 1. The
r ef r iFg@rafA isna doltigrediegram shawing aoefkigerant statei ig.a tefrigerant cycle
can be usgd for a vehicle aif conditioner,

. for,
of .3 dipfigeration | gydle, devigs agernling o cgretber &mbediment of the present

: e M= i$: C [ LY refr.i. 0 .
n RS S80I 20 i Mt cliretn ShQin 8RSt b a retrigerant
CYCRDY £ 56RJeratic o€ Javicd é’db@)r&ihg%ta‘?m%raé b&diment of the present
refrigerant. The ‘conpressor 11 18 driven an rotate
imantimnyehi cl e engi ne (not shown) via an el ectronmagnetic
clutch and a belt, or 5 the like, as an exanple.
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.
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The conpressor 11 may be a vari abl e di spl acenent

conpressor in which a discharge capacity of the

refrigerant can be continuously adjustable, or may be

a fixed displacenent conpressor in which the

di scharge capacity of the refrigerant can be adjusted

by changi ng_a conpressor operation ratio. For exanple,

i n t We the redigeatians pycle davite dOnpreerspressend is configured to draw

rofiRORI 3P e Ptent B R refioerettongt 1o, eihage thecompressed
' upe! h L
nigH PP arf RS ARIardYe MoirigRidnt. ATHENEorBBNSER AT i driven and

rola@sth b b &hiclblefigife (RoR8hevwh F diaban aficdidmahatic’ AbRhi &8 a belt, or
speed of an electrical notor. A refrigerant radiator

the fikeysasdamexampdmt exchanger for heat radiation such as

a 15 refrigerant cooler is di_sgosepl at a refrigerant )
di sclhegeorapasser 14 Heay hiepp actigplel displapesnerd fompresser in which a

g8 S B PGB R o GUAMEF AGSEB, by o e

PR TERCCorh A N R 5 g cABEGEY BEE rdrigorant can e

adjustect by eohahging bheolmpasssor egseration Netib! 9FaRNéxaMplehan the fixed
radiator 12. 20 As the refrigerant used in a

dispidgangentaenmprasiser, dhe tdeenpressorgeparation ratje issch@nged by interruption

aratus 10, a Freon-based refrigerant such as
of ﬂﬁ%ﬁi@%@ww%g’e@ o Altesnatiyely, &1y plgstrical compresser may be used

et SN i o —
11N & adRistdd By hafisBhg'a rbfatioh FarPeleCRRAEARREr, | N

whi ch the refrigerant™is cool ed and condensed therein.

25 AArrefrigevant radiatos12 ased ad et exehahgerfanheatyaldedtion such as a
side of the radiator 12. The receiver 12b is a
refasrant paciersispdispesad at ehrefrigerant dischargd sidgaokthe: aompressor 11.

Th ' b ig.confjgured to separate the )
ThEBRIEREH Lfs PRUTRUTE R EREORT & PBaRcHEROR RaRD taR digh-pressure
i i . i d h i . . .

o b AHSAEERhm, B ChRRHALE 1S bl e, i cusice =
VoS SEpORARIT R L BB bl oot g prssur
refrigérangén the radiatos 18ut of the receiver 12 fromthe

quuidrefriggrant outlet. As an exanple of the .
pr es8ft therefligesant uspd ine@eireltigerant rycle opindlie refrigeration cycle

aohBHF 3.5 Frddb-b6eq 00 Gnids LB e o5 d so that o
refR§ERAINR b Pl iz i i '

PERIR oo 3 High BIRELRS si inhedeitidiiaff t/ilé Hool not excess
the efiticalepregsuilibf dhe oéfrigefaritec g i cded) théNddiator 12 is used as a

configured to divide the liquid refrigerant fromthe
condesigerdn wiigh the refigerantisstoctathand Bondexsaetdilhereinhe

br an&h go_rt [ gig 13 is a three-way joint nmenber having

one A receiver 12b is located at a refrigérant 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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refrigerant inlet and first and second refrigerant
outlets. The three-way joint nenber used as the
branch portion 13 nmay be configured by bondi ng pi pes
having different pipe dianmeters, or may be confi gured
by providing plural refrigerant passages in a netal
bl ock nmenber or a resin block nenber. 10 One of the
radiagtori §ér @st sbowpains Rigarichedowevenether aecgiveroriZbomans be located
rst refrigerant passage l4a

. t
se%%%ﬁly'é?éﬁyge F%*i?fio(jé?aﬂf Lo g@tteding the other one

of [ : hed . . neh .
A R T
12B4Bnd S¥Cohf§uddiR akidd B FPc?Jid Refanat fnﬁ?ﬁethﬁ'W—:c%fvefr Rep into two
first refrigerant passage 1l4a is connected to the
strbamst  Fair eixgmplatthe bramth pdriibhd 3is artbreepaalijsint Aenitier having one
and the other end of the first refrigerant passage l4a
refrigecasi irdet aad ficst and sgcondgefrigeranioutipts.calhe three-way joint member
ect e of the refrigerant, streans

“S%’ éﬁcﬁr&d&fghcﬁ(@ "Ee:'%' aﬁgwamq Forfigused jay,Rondipg Ripgs having different

- NO0z7] h L0 St I 4 .
PR FRSRR 3R HAARIS i BB R Mfar Bassages in o
metarBIBEk AferhBer diCa FESiRBbckdhe@Rr.ant outlet of the

branch portion 13, and the other end of the second
r ef r Doer efithe refrigegent2dreaths bsanuhedeattthd Hranch portion 13 flows into a

refrigerant suction port 16d of the ejector 16, so
first Hefrigenantdrassagectia Groaarssider rﬁfrgaﬂran{ passagelsand the other one of
e SEPERE b AR 2 1RE ot BB RarfSve o a socond
. . i 1 i ’
o Ger PR 515, ok) 08 RGOSR b, D o of the

refrigétat pasSage 104 id fennvvtad & thedirsf refiforehesitit ot the Brahich portion

refrigerant flow of the first 25 refrigerant passage
13]1and then othexpadasofdhefinstrefrigerast passdgesi4a demomecteskiooan inlet of a

ortjon configured to deconpress high-pressure liquid
noi’?éme@epﬁme eGP rsbthat vbe ¢fctbei nediigerapt sifeamsthranched at the

o SRR B3R 385 Tod Broh f SoH pssage 1ss.

Oordrlst 1 s6tor8 -réﬁ'%doer?arzl' Cﬁ%u%sstélésq 4%51? %oﬁhé’d"(eﬁ'?@ﬂg% s?%%nd refrigerant

adj usting portion ng a tl ow anount

outlelf ofi thersrahch |paviicry 18nand tthe otiesrzéd oBthel Sécorldréffigerant passage
E(esent embodi ment, the expansion valve 15 is a
14b iz connectegdad wirigarant suctiorhpoiti@daof thepriedonr1é, so that the other
rtio 5a

sensj.ng po that is |ocated at a refrjgeran .
ong ik i roBgeTA o5 ERamA B BBRRP A ol Brarshi PoftisT dachiqws into the
- I r
rorfgSHRE B pRSER Rl el b Selrdh pdiBath 8,
I n t RhSexgiapeineale 14 Reidcatdd aetdfirdtretdtrant passage 14a at an
refrigerant suction side of the conpressor 11
upstoearasgidedsf the nbzzlé 16zf of fer ajdctat 18 ined refyigesanit flow of the first
outlet side of a first evaporator 17. That is, the
refrigerant passage 14a. The expansion valve 15 is used as a decompression
portion 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 info the nozzle
16a.

In the present embodiment, the expansion valve 15 is a thermal expansion
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tenperature sensing portion 15a detects the super-heat
degree of the refrigerant at a refrigerant outlet
side of the first evaporator 17 based on at |east one
of tenperature and pressure of the refrigerant at the
refrigerant outlet side of the first evaporator 17,
and a val ve open degree of the expansion valve 15 is
vahugj havirg ademneratune shnsing glortion Aba taatiis loaatedat a refrigerant suction

el ectrical mechani sm so that, t he super-heat degree of .
pagha0e of the GEPEATEORI1 ER@SHarelel AsHPes AL deareq pithe refrigerant to

bef. i Oretlider | i {23 td too B hF te[nn}.hri]s'(.e %mbodiment,
¥ (e , SHFY O PHETRIFSPEE! ant
théb t&g’géﬂaﬁt n tﬂ@"i’@ﬁ%;tﬁeﬁﬁﬁf‘ KctibA %licfeX@Ietﬂé' Ainpras¥se +Pc6@Bsponds to the

Justed. The er throttle structure or

refigecamtr et sa orefrdigarant outiet bsidesetl a rivteanvapbratdp 1he That is, the
thermal expansion valve 15. For exanple, a
tempetatpra-sensing pottiane18a cetects the supearcheatdegreaof thsl refrigerant at a

Y
o TR ARB R b PR Pl i poratr 17,

an¥%a vallkeosdit de@fed Hf ke BYSANSIEN FaN ﬂ&‘?@%\[&?@d @8ing a mechanical

portion for fufther deconpressing the 20 refrigerant
médtanisty ©r cem tdleckticahmecranigthv eo lthatathh aupar-heat degree of the

refrigerant circulation portion for circulating the
refrigerarieakaifte yefrigesaniuevtietnobithe disstopvaperaipr- 4peisdapproached to a

prédeiGtified ofalige o ais.othd ol EmiR o oe: - Fiaeant fiowing to
doWisREBRE Bt 13 Sisictvdife 45 dnthe Afkfban axial

sectional view ej ector kKen al ong a section

25 | mekustheothabttRXétalctliiendr déddimpréBsioh device may be used instead of
cross-sectional view taken along the line IIB-I'IB in

the-therniah expaasionnalve d6. a Fenexampleas dagempbessidn tibece such as an

ejector 16, and Fig. 2Cis _a cross-sectional view )
elqciieal variahle mﬁ%tﬂﬁiq%é"qq Qra fv@c: th;tt@. deyiceytordhe etherdype expansion
tip 16i t ejegct . As
valie Y % e st HE el erbARBEGRMER IR by ¢ ne
F‘OZZh@e ?ctﬁp%?s Io%gt&ﬁgﬁ’a Pé’ffigérod?\t Holet QIPE o@%lagpér@ﬁon valve 15.
e o suc oy, and 1s

is ma a neta as a Stalnless a
Thiecsjeeldr i1dtie Aiapiedaexd detehprensionpsitionl fos Ratieriidtoftpressing the
a taper end portion tapered 15 toward downstreamin
refrigeransfiiondrg fram thecaxpanisionrvafive §8; and apasefrigerant circulation portion
sectional .area of the nozzle 16a i,s changed in the

for gircylating, the refsigerantcly it systiom actipRofra fighyspagd refrigerant flow
. i i 0z i 0 . . .
S A A oA Bl o BBUREST 15 %BBE g dosced it
refefénBad Figsi PRt6 af rigerant is jetted fromthe nozzle

5 16a, is formed at a tip end of the taper end portion

of t Rig.ndk s eanl Gaial Beetionalztiewl6hthe ejector 16 taken along a section
including an axial line, Fig. 2B is a cross-sectional view taken along the line lIB-IIB 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 outlet 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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tion 16b and is attached

into the body portion 16b such that the refrigerant

is prevented from being | eaked froma fixing portion

of the nozzle 16a and the body portion 16b. For

exanpl e, the nozzle 16a may be air-tightly fitted into

the body portion 16b, or may be air-tightly bonded to
towhrd towpsipeami inrihd 6éfriggran iflow. a ThieOrelinigatanppassage sactibnal area of

as wel ding, pressing or brazing, or the like. For )
thenozgle 16ahis ﬁlemg@g irs dherggfrigerant 8ow| direstionese dbath thes refrigerant

e
o Sl AR 198 Gy RATEL ok SOPA R nozze

16l Rforhedrafd tigend of thectapBPehd hBRIAT ofithe o2zl Balbarhe nozzle 16a
beconmes equal 15 to or larger than the sound velocity.

is dispesedin thel lyody pertionZifibearibis attaghbd intorthe dpodggortign $6b such that
taper nozzle so that the flow velocity of the
the sefriggeantie preventad fiosmnbeing leaked dwn & fixing popian ofithe nozzle 16a

o b5y KT i B0y bRy e

g8l ookt T8B! fiayle T RAIPboff ¥ 418 BUI Bl 165 by usig a
bongitigimead8 slieh d300¥IdNY, tPressidd br bRaziid \drdré fiket h t he
refrigerant suction port 16b penetrating t hrough the

i nt eFlooexample tbedozale tha ofayt bealdawal pozale davinga throat portion at
radial direction perpendicular to the axial direction

whigh the nassage spstionalhareackecoiaes smallest within&he refliggrant passage

i OF e b BIdRSTAPESH0 1451 oL dith £ ooty o

thé Re¥Figbrart jdtted fEnPRE r@fr&%?%r:itirjéic |t!9<|9r(t) ﬁ@?td'f% ﬁﬁtgzle 1|6a becomes equal

extending'in 25 the axia | 'ongi tudi ha
to @r laget than fheosoundoesiotiton Alferhativelygfthe peralet 16emaydsd configured
16c to the refrigerant outlet (downstreamend). The
byretanegaaxate sedhatdhe flow valedity ef heuefrigerant jetted from the refrigerant

oot 165 oo Y4708 188 ecomasatl o Rt EvagRRDP SpanAelocty.
il & dfe _ .
rerr nper S R Fon A BESRAER oY nleb i ir rerage, aluminum or an

alFHRIUNPRINBYY br M) b8 MAQY I & nilteddl SMBEhAT thdestal such as resin.
side of the nozzle 16a, and comunicates with a space

That bodhe poefion débaist pjoridgaonithlibe nsftigirant sactimrdyport 16b penetrating

portion 16b 16 through the suction passage 16i. An
thrioyglt thepinderion and i exterier of doe hrdyr pertianhd6éb in a radial direction

pelbAATERIS 388 iRl n &8 e oy 188, DR¥Efdherant sucton port
by _ . ST

1BV, Fp e B8y o 186 21 bRy PARIARFolcd 31 e gozse 16a.

Thersbdiopértion 18b hAs therer & rﬂiﬁmggmﬂ predsufigihg/pdrtion 16e extending in

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

The refrigerant suction port 18d is coupled fo 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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Therefore, the refrigerant flowng fromthe

refrigerant suction port 16d into the inlet space of

the body portion 16b is introduced into an inlet of

the m xing and pressurizing portion 16e via the

suction passage 16i. Here, the inlet of the m xing and

pressuri zing portion 16e in the body portion 16b
throwightthaetsuation passags fbinds to the 10 position of the

refrigerant jet port 16c of the nozzle 16a in the )

axi aAdinet spaee. intg yhichp refiigrsant fremy thee Faffigersas sagtion port 16d

Tt B ¥l eglodhcbanfnon wobrgod itiBlin sypton pon 160,
ari0E Lo BARRR s propfed Schbofl ind BN Sliface o the taper

erplapoRip® of tife Mattleal 64 hdodh inhepivaitheurfald oP the dwIAFISortion 16b.
161 is smaller than the 15 refrigerant passage area

Theirefone, theerdfrigenanbfloning fom ithm refaigecand sugtion iagt 18d into the inlet
show? a variation in a ratio (Ja,assage area ratio) of a o
spage of ¢he hady pagiongtbb isdptrpdvcad intean dlet plthe mixingrand pressurizing

popiT 1 e I SUEORREFHET 16 e istoy fEe) R, b hBngixing and
pr%&élriz%ﬁb 8 6L0in S b%ﬁg"‘ﬁbrtiey ‘H}g sﬁ%fa%tibll?%oh‘ésgonds to the

he passage area ratio o suct’l on ‘passag

pokflioni of tRe rgfrivvant jgt pedueedf theorvidie 1i6aligtthé axiahdirection.
outlet of the suction passage 16i in the refrigerant
f 1 owFig. 2Reshyans iaorefigerayspassage Aectihpanarea Airy at3hednlet of the

G e T ) A0S R P30 0 o S At
gt S B 16355 845 ERRE 218,28, rorgoran

pa§§§§éfér‘é§| Avut 3% thBo¥HHdtY of e SRctign | piRa8e2P6 Rf shidller than the
3, tThe passage sectional area of the suciion passage

reftigierarst pesssiade \area diire atithenintet o tiges detiom pdssage! 1@i. of
the _suction passage 16i apg{;oxi mately to a mddle
posi Figr3 showsa vaietipnin paskie (rassege area mtia)of grefriggsant passage

soRGSHACHa, 55 T S B, SRR B et o, o e
| i LA t ] t . . )
ST R30S vyl k18 UG ool 0h AUERAET61 s shoun

bycth Bolid NMesin #Figihg! Yhe (RRBAGE idiBatfadiol & Be dD6tidMPassage 16i is
outl et of the suction passage 16i, the variation |ine

gr@dually, reducesb frioth Ithaenlet i the 3utief of Hbe pasdisgepassage 16i in the
rati o of the suction passage 16i is positioned under

refrigerangrioyy &f the sustiompassadeahdl. | Ssnelipwie ghtrige 3. a reduce degree of
g BB oL o B Sl BRI Byand R BAEaan 6 s terer
i R B8 UE 15 P SEcld QN o O bl o et o e
subtioropassagriabi.t 0 or greater than the sound

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 middle 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 suctlion passage 16i to the outlet of the
suction passage 16i. Thus, as compared with the comparative chain line straightly

connecting the inlet and the outlet of the suction passage 186i, the variation line (i.e.,
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velocity. Thus, the flow velocity of the suction
refrigerant flowng into the m xing and pressuri zing
portion 16e fromthe suction passage 16i can be nade
approximately equal to the flow velocity of the jet
flow jetted fromthe jet port 16¢c of the nozzle 16a
into the m xing and pressurizing portion 1l6e.
sold diaednriigy3) of thespassageldreafratio tfi¢he Bustiart passage 16i is positioned
refrigerant can be deconpressed in iso-entropy in the
unsigr the pompasaiiye dwiin line Asdds made eorrex dowawaisdy. m xi ng
and pressurizin ortion 16e, i s positioned |ust .
owndt r BEmRsFed e BRosBe Ao othisn RoSR0R REBhEh @teagel the suction
PapRR08 ML WiardeR o BEscrbo Rl adfind B 10 Ueflocty of the refigerant
paRBRIgRAré g 81 sudlionhassAgyi 18] baBemRsasfudl t bP gra2éf tham the sound
16e while the jet refrigerant jetted fromthe nozzle
vek®atyl5 Thnd, thedleueelooity ofthe gectiont refrigemant flowirtghiato the mixing and
refrigerant suction port 16d are mxed in the m xing ]
pPraseHrFng partion A§efmmithe ausdionThassagri He eatybe made approximately

o5 i ST B bGP STl B 18 B rocz 1
R 5% TS 4P IS SRR O pepii for

swefioh hefrigler@ntdan fpdetemn pldgetion Ad-ehopyrin e sictibhpassage 16i.
ej ector 16. The straight portion 16g of the m xing and

pr es &g shiwiyin bige 2Aotheldixing and pyéssutizingapontiansiéigas positioned just
gnst ant passage sectional area. The

d havi Er% nﬁ@f Blf‘r RoZzle 5 Ba and t@p SUekon PasRags d@'bl sp/thatthe kinetic energy

of 4BRALEF 6 PSR e a0t S Bred 2 the h¥Sfa apergy thereof in the
mixHiEnd prIBsURSIng PdHioR 1 6B Wehifd tﬁbﬂ@t l%ﬂiberéﬁt jetted from the nozzle 16a

pressuri zi ng portion 16e, such that thHe flow velocity

anf thehsugion reffigeraat ardwaitn tike réDigerart| suctiby port tBd are mixed in
liquid  refrigerant in the refrigerant flowng into the
theamixing andtipressugsingipdrtien péet i on 16e becomne

ng. | %F&ﬁgﬁ%&%ﬂrigﬁg [p,g gﬁ[ . ngst E:Smf&@t#rgég:py{ Agtiraight portion
vt Mg gt e iyt 1) S04 ¢ hpdphominea ange,

anoan erpaddifgipdridie 18R frdvh e dbWASTEAA side bhieQ7GIt portion 16g to
16a is L2, aratio L1/L2 is set about 0.2, as an

the cutipt of thelTbjectaf 16.geTaanstraight podicsh$@g obthd heixing and pressurizing
expandi ng portion 16h in the section 18 including the

pariion dpe|is mecylindrianl passage; having Agenstantpassage igegtional area.  The
curved Line as.shown in, Fig. 4. An.increase deqree,in .

eXPROAINS: POEBRLTR [ Stadially Rriiargi in he PaseaiResectional area from its

inlﬁﬁm%vﬂ%tifa?ﬁ‘. 16h is changed as shown in Fig. 4. '
The 1 ncrease degre

e on an inlet side of the _
r ef r Ther strdigivtsertion 18g0s ippovidled irea rafigd frentthiedniét 88the mixing and

portion 16h is 5 larger than the increase degree on an
pressurzing pasionf 16 suchthaigbe diow yelosifgef theqasomediigerant 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 nozzie 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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area of the expanding portion 16h. That is, the
i ncrease degree on the inlet side of the refrigerant
passage sectional area of the expanding portion 16h is
relatively rapidly increased, and the increase degree
on the outlet side of the refrigerant passage
sectional area of the expanding portion 16h is
inclading thel gerndéoline (axialrisas édchangetDinca spaotily wiurved lee as shown in
mean increase degree fromthe inlet to the outlet of
Fighet-e ﬁ&lnwm'gase pdﬁgrp@nmléhe mifrigeranh passapg. sactian@d area of the

o{BRTRE ppion, T8l 1 Flarued 58 sROR BB A1 Hioeingirhact gegree on an
inl%ﬁrsﬁdeoﬁf Jtl@é"reﬁlﬁ‘éra?rﬁﬁé&%@ ﬁ@Bﬁalaéreat E?tﬂ@hﬁéaﬁdlﬂqecﬁ{mon 16h is

e passage wal ace e expandin

laiger it meish inthrease d8graer oiednldutiet éﬂb ofthe rafrﬁjérmtpassage sectional
convex toward an inner peripheral side, and't

area oifitbe &ixpastimgepartion Hého utThat isithle indreabe dpgmga the inlet side of

wal | surface of the expanding portion 16h is forned
the refrigerant \pagsage sentional afea °§|ﬂwghexwﬂ;@g Rastign d1Gh is relatively

PP, o 0 458 8
pé&%ﬁ@é‘é@bﬁ%ﬂ%ar@ﬁr&f'tl‘i’é‘e%ﬁt hat %P(THH G'I?H‘ss}e\falfs?gi ngugﬂ&r increased, as

are configured suc he re rigeran

comnireditratHeymeaasSatrcaze del gree frorethe iRt to the Batidt ofitA@ expanding
and pressurizing portion 1 while the refrigerant is

pastievdfibed from bei ng separated fromthe passage wall

TR IR S
th&%‘égtlan_lg u&qu Eﬁ%ﬁ)@gmdgoﬁﬁhg rga(bgggln I,J,'E‘S’P ﬁgfm htg'é se%tlonal shape at
the Wbt Sifle Biehe Bsﬁﬁ%e" \ﬁgﬂ‘gﬁﬁacé‘Bﬂt éﬁ?\%\'r@’pél‘ﬂ%ﬂ 1%h it f6med into a

refrigerant | owm ng out of m Xi'ng an

cupvexs e 11 01l vgthpa stigietrcckiex dewakkan mmnpﬁeal sfdd, aand the sectional
schematic diagramfor only explaining the secti onal
shapgt e aullet sideeef the pa%smweli surface of thaiexganding portion 16h is

SRR s Sk i o s
t{g‘ﬁrﬁip EhHbnPE A I&ﬁlq:ﬂgé%ﬁﬂ dgncgﬁftﬂlg &ﬁgxél{bepressunzmg

ed l'1ne |nt

potiiéh P66 HFE IcontiNGolrsy | bk@hdb@e andaré B@Mﬂgu rédHudh that thEQ-efngerant is
first evaporator 17 is connected to the downstream

subistimtiafly trresstriaedginaiso-emtesuin thengnigiogt amnd p]:éssmizﬂghportmn 16e
hector 16, that is, the outlet side of the expanding
whilsr thegrfriggirank is prevented fpra haing-separated; fram dbe prssage wall surface

of I3 P Lo ARG iitn Age oLttt puféttife ARG ans pressurizing
poPfiGisdgel zing portion 16e of the ejector 16 is
heat - exchanged with air blown by a 5 blower fan 17a,

?E?O{E#e;/‘éhtgaf?é}r?? Ibys ab i Riffigeraptivhile Pasaing thAsURIhthe mixing and
pressurizing portion 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 thelstraight 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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evaporator 17. The blower fan 17a may be an el ectri cal

bl ower in which a fan rotation speed is controlled by

a control voltage output froman air conditioning

controller (not shown) so as to control an air

bl owi ng anount. A refrigerant outlet of the first

evaporator 17 10 is coupled to the refrigerant
sideiof thenmpang aodl préssurizing persion 18&. of the efamion £8; tthat iscthe outlet side

second passage 14b has the one end branched fromthe ]
ofithpsexpansling gertiona 16 of tee pnixinghapd dressuriedng apdiamdbe. The first

ed to the refr ran suct ort

o BRITAIpT S cf BERh BXetishdel nr dieh 3R ABtriopa AnB But of the mixing

SEBRRARARRATNE 188 12 R 98 hckh, R0 wit o town by 2
blower faae1 Pataridistdvaipobstetl blsbsorbihg hegit fohPair bassihgehrough the first
throttle unit 18 is configured to™ function as a

evdpooatpr dgsi on neans for deconpressing the refrigerant
flow_ng into the _second evaporator 19 via the second

passadte blewesdand7p rmay beramplestisah bloysris twhigh afaarstation speed

o A B AT St 8 ) 650t show

soLSs }@‘ cbhifarn Birdy ‘&\Igﬁ\ﬁ%ﬁguﬁ‘ﬁ A Fé’fﬁ%;érla"f\"t lﬂuflglgtﬁfetﬂe firélevaporator 17

{
orifice or the |1 e used, a vari

isicbupled te theYehigeraritbuctibs poecsiibe eoaiReessr1119 is
| ocated in the second passage 14b at a downstream

si de lafcontrast, thetsecend passag@s 14b hasdhetdne erd brayehadtfrom the first

deconpressed in the thro%élle upnit 18 flows into the .
passagfd eRrgnch gortign13.anshthe-gthss ead sionpgcied tg the refrigerant

w300 BT e AL, N T8 B qeprtr 1
ar8| RUBIY iIf the WEIont2Padfiye ABE bSWRERPHALRShEY ortion 13 and the

absorbing heat fromair “passing through the secon

refrigepaniasuctickd pothBcb bb ey efetorl 98 NRie hrote unit 18 is configured to
el ectrical blower, simlarly to the blower fan 17a. o
fupclipn anagiespsnpressipnineeans g dgerRIGRSSIRY the rafdgerant flowing into the

S abbrl 15 LG i e 5 st
st S S P i SRS 8 o socon

S\APORItEF 9. Ik tHe EHrbMRNUAINY 8, 2 RRST Mreftid¥uéh R.VE capillary tube an
source such as a vehicle 20 engine, the

orliicglorttberlike away be aisddhogh variablethmttie tnaygee ased. s
di scharged fromthe conpressor 100 (point 201 in Fig.
5A), & secend evareralps Qdsalosaterh inTthe second passage 14b at a

o PRI, U 0 B35 5% %500 e ompressed n e
il LA o i the S Bl 18] O et Sumporator 10
hddteexchanger, in which the refrigerant flowing out of the throttie unit 18 is
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

20



10

15

20

25

30

arated into gas refrigerant
and liquid refrigerant. The separated |liquid
refrigerant flow ng out of the receiver 12b flows into
the branch portion 13 (from point 202 to point 203 in
Fig. 5A), and is branched into a refrigerant stream
flowwng into the first passage 14a so as to flow

erigimeyr thet highalemaperafilfie avdl hightpresslire gefrigetarttisedistharged from the
flowing into the second passage 14b so as to flow
canpRigsgor OO0 (peiet r 2@k riantigs udh), oangoflews ciito Ahe| tadiator 12.  The

GEReMperaHte AV -PassylR el r?%fé‘ﬂ&ﬁ%f%@%@“%@ﬂd%sed in the
raﬁﬁ?oi*%w{mm ?@f)as ageﬁqaﬁr?fzg g‘j{)grtm negwbgged on

fl OW'H'@W BFdssUre TeftigetARCAGIINGSSLOBS the radiator 12 flows into the
characteristics) of the expansion valve 15, the nozzle

retévenf1atheandj iecseparbechintot bast refigdraat wmct ligoid Téfegerant. The
refrigerant flowng into the expansion valve 15
Sqnam,tegh ligyid refrigrreat fioming o%a@‘sﬂ{@erqursﬁb flows into the branch

pifioh o ons poitt 2eiorpoist 20840 Pl Beraice biAaae iq 8 refrigerant
st FAANG A6 A8 b o B Pl 16 APy GH DI HE 16 ana &

expansi on” va m=pol n

refrigeraft\btre&ier Howlrlte lrftbQWe Segoat pﬁéséd%eMBféd R A flowStoward the
adj usted by the expansion valve 15 so that the

refrigeranhaationduygt #6dof the refrigerant at the
refrigerant outlet side (the point 208 of Fig. 5A)
t he ﬂewta@oa@wﬁapcﬁe/ﬁnqzsofégsrm ameuny Ge of the refngerant flowmg

B S, ok, S U S B Pigerant fonin

th#oﬁ.f@]” gegalﬂ?ﬂt 'ﬁhs%ﬁge 422849208t Mirk e‘%l %—%ﬂe Ji eflow. Characteristics

rant after Deing deconpress expansi

(deebmprdssiors dharadieristicdp afnpecsfrthsich tvhﬁren%leﬁe h@@zle 16a of the
substantially in iso-entropy while the ent hal py of the

ejeetpr il Ganattheitbrotdeluodd 8 f r om poi nt 204 to point 205 in
cony S iFTGETRL GGG LTS RANSIQrLvalp 12 BIGHAN fip branched firs
[
PHRERP e F sk EPbledibd o phndel e ERBngBuMaNeE s e the fow

arﬁouﬁ‘t‘ SMthanftherdht BY 6Wantd G- SRR 1B§fdf'tﬁé e?éé\%tglsgggé'ﬁdjusted by

fromthe refrigerant jet port 16c of
thie hexpaelsiorg eaket 18 \V&par pod 208 tbqacﬁﬁcla(w igVRIgo LA or Heve, the flow

is drawn into the ejector 16 fromthe refrigerant
argent er’(hﬁ(ﬁ?ﬁfigfﬁﬁj'lt is adjsted Bmth%wpmi@amlye_é saithet thmsuper-heat
adits of ins EBaaIT o eftiGprant suehs B Hipoiat 208 of Fig. 54) of the
irf0&%45oraf# 17 is approached to a predetermined value. As shown in Fig. 5A
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 nozzle 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 jetted fromthe nozzle 16a and the
refrigerant drawn fromthe refrigerant suction port
16d flows into the m xing and pressurizing portion 16e
positi oned downstream of the nozzle 16a. The
refrigerant jetted fromthe nozzle 16a and the
refrigerant drawn fromthe refrigerant suction port
16d dByethe ogh-spead eefripeiany st@aam fropr s vefrigerant jet port 16¢ of the
ortion 16e, and the speed energy of the refrigerant )
ngzzle. a3 cthectefiigerant ﬁga@qr@ggqjmeth@n@c'@np gvaposapr 19 is drawn into the

eJIBEt%@@%Ir‘gﬁﬁ ggﬁﬁ@%&éﬂ%@ﬁ%ﬂ%%ﬁf%g;hih{;ggﬁgnpﬁ{ iEg@%Eéj&a reduction
P Tt o BalfD B e AP ok DeeyPAEe” Sho expanded in

is@{edtiopy atthé horslei18z0 the first evaporator 17. In the
first evaporator 17, |l ow pressure 15 refrigerant is

evapaorhe eafriggranb gettas figmhibet ndazter 6a andl therrefrigerart drawn from the

| ower fan 17a, so, that the enthal py, of the . )
refgR e SHAOR orh I Aeh S, #7160 rikingo Ando PrassHiziagg portion 160

i 0B SR S  BB i om o nocd 1
artl W Yefiitaft GAMAOFERE ¢ ﬁidé?ar?tos‘ﬂcﬁ?ra &%ﬂ% 6d Qrevr?lmte‘r?]jleiﬁ the mixing

conpartnent). The gas refri‘gerant ng out o

arfd psdsseraipgrpdrtion 18e| andrthsvspestl @niehgy ebther efsgerahiist Converted to
be 20 conpressed again by the conpressor 11 (from ,
thg presspmeenergyoithrreby incrieasing. theajefrigenant pnessage intthe mixing and

I e U o B A B4
| i . L.NL_: t
por i1 Beiabdiy 8iid oG 4F e il i R ]iigBl hefion 16e of the
oj6CBP BRSO fifst vAbBEdthe 17N In ﬁr%f’%a[bd}bﬂ)rtﬁg low-pressure

second evaporator 19. In the second evaporator 19,
refrigeranteis avaporatbdi mealbsdrbing eeatfoom taidblownaly thdblogver fan 17a, so
heat fromair blown by the blower fan 19a, so that .
thahibesnthalpypf dhe refdgeiant ijeceaasedd fronpeint 287 t9 poimt 208 in Fig. 5A).

TR Bl eiBldh o Bikebiepetiver ¥ e 5APEi A 70188 air can be

Iy ' I i r
oS8R, B 2 boFbRrlo 0p, S5des EAITS! 4ty Liphirmens The gas
refriferagielicwihg AUt ©F tHenfist BYaporatstofy lshéra®eciffsithe compressor 11 to be
evaporator 19 is drawn into the ejector 16 fromthe

compresged againshy thieocomprasse6d] (o paifit 2@ teapointiZ@ivin Fig. SA).
fromthe 22 refri%erant suctign port 16d flows into
the i eoRaghdheretigerant sitpgse Moo Inde tee serend passage 14b from

G EEhH el o hudRes BT ARAeh by a8 bt unit 18 (rom
PR 20:08) Bt Dot Fig, SXOUAD 1ONSreselieamiAraitfecimpielsed by the

gr eat er an the sound velocit'y, er ant
thiwdiies iungt 181 flowghintdthes setdrah epapsragsr 191 insthe second evaporator 19,

deconpressed in iso-entropy as shown in Fig. 5B from
Iowmrﬁssgggefreﬂs@mws evaporatg@ byebsorbing 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

22



10

15

20

25

30

the refrigerant is deconpressed in the suction passage
16i in iso-entropy, the enthal py of the refrigerant
is reduced by Ch. The refrigerant flowing fromthe
refrigerant suction port 16d into the m xing and
pressurizing portion 16e through the suction passage
16i is mxed with the 10 refrigerant jetted fromthe
refrigeraat seetidnmpert d 6ali flows) inde dhe neisiogrand pressorizingnpdréien 16e of the

eifelor 1 HTRLON A5 suckBn5Asans Taic 1 Ji grasant embodiment, the flow
i Zi . i ; i nt,. it 207

B4 BGOSR el g fr hn o

sohﬁdaﬁlbﬁicitg,ggﬁﬁn%é heRig@hanth Basking "hréh ygcr\gs%'étioﬁ 'b%gsage 16i is

portion 15 In the refrigeration devi ce
ddvmvnpresséae irejseedniroplas sthewm @f Figg SBarem pdiretvll 100topsinta®10’.  While
the m xing and pressurizing portion 16e of the ejector
thegelrigerant is deppmipeessead in e suetinn pasgagesttiin iBP-emrapy, the enthalpy

the refrigerant deconpressed by the throttle wunit 18
°fitﬂeﬂ'ﬁf§’g§é%3ﬁ§ir Alh can be supplied to the

G YERBRE obing YRAEED e Chln Bl 188 st the miing
arky pPessUr2ingl Pofitdh BBcoRRbagIedhs! SHbtioRNBassAge 1Bi hé\Rixed with the

cooling functions. Because a refrigerant downstream

refrigerant jetted ffdnm the awageridadn tHe miging@mupresdurizing ipoetion 16e (from
refrigerant suction side of the conpressor 11, the

pq@ﬂfgép mnt@[&g@gz 84).i nThen thairg riggramids pressurized in the mixing

B AL XL [ -
PR o, SPTRGE S AR MO piriang i

18ecduced. As a result, the coefficient of perfornmance
(COP) in the refrigerant cycle of the refrigeration
cycl dndibei rafrigeratian tycle eddvice i1Gehgavingpthev efibctdm16hthe refrigerant
ej.ector 16 of the first enbodi ment, the suction

f'%@es&gﬁ 9kithe dnixing, AR dPressuBEiBg nRRTEeR 18R of dhei gisctast 16 can be

sdpBib o B8 PRty aBERtoh A2 BB e RO Tae Hitebrashn pY he throtte
LT g ool RSty AbaRuP BRSAHBIEP. 1) e 96Ring Rygporator 19

threeighc they thidBtleofunithe8r eThugebati the dwsthevapératdre7 and the second
m xi ng and pressurizing portion 16e fromthe suction

evepomige 19Gandnoperated simuitaneansly 4o Ihave oaling fundtiens.
fl ow vel ocit f the refrigerant, jetted fromthe .
[ of 1 {ERELSE 3 ETGRIADt deNBeRRSIdREE e IBHEVARQSAIDRAT is connected

i X, 00 i.Zi parf i h . ,
o B 35T o e b RBadP s, FR TRy HB8surosa in e
mixBig a9 pAsYsudidilg pUHIBN 1 be i the afechst 188" RadfAdnihhk®ompressor 11.
the energy | oss of the

Therefore, the suction pressure of 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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refrigerant passing through the suction passage 16i
can be reduced. Accordingly, the flow velocity of the
gas refrigerant flowing into the straight portion 16g
of the m xing and pressurizing portion 16e can be
i ncreased, and thereby the termnal velocity of
grains of the liquid refrigerant can be increased. 10
oﬁhé?efr@j\e&éht\fﬂtﬁﬂnﬁaﬂdthﬂ whislingVahdoprRSSufigihgipdeticint 6e from the suction
passes through the m xing and pressurizing portion
passagien! Giheare pecmade I8 bstardiafly exmial itaithe flmmuelocdiy ofdbe refrigerant
refrjgerant can be increased in the m xing

JeB?‘ésf iy e grefiigarah iale ot ABE Bl the mnzsls n@at feto the mixing and

pr%gﬁﬂz?m%&d (frhel%(é wggr%fggeﬁépﬁilo&? \\{fg tp e Egﬁ%%ﬁi%te(gant drawn from
thbVWRstRgéreit rﬁ]d’tlbﬂebaﬂt 16§ GRNYE' iftfedsed Nehik' ?r?élgn%rgo\)(s loss of the

energy 15 thereof, the pressurizing anount o

refrifaragiepassing throbgh ¢id sattiorepasdager HBIS2M Heredued.
m xi ng and pressurizing portion 16e. In the present

errbod%cm@mdlngbledla@sﬂ@w welocity of dbe gas fafogenaht flowing |nto the straight
suction ort 16d is deconpressed inth

ref r|
parfien 13 %&@@ﬁ%mﬁncﬂ raSSHTIERGRAEORS b6tsanbe inereaspd, and thereby

zLn
fh?ﬁ%ﬁné'ﬁégﬁé‘éw at S HEFEq B BFaE Rt ErP 2B dine,
the refus, eeAihés gﬂsxhamem&ﬁsﬁaw réfﬁ@e?eﬂﬁ E’ﬁ%%s tﬁrrBHﬁh the mixing
t he pressurl zing afount 1n the m xing and pressuri zi
ambpressurizieg qaortide 16w e ahedejebiorans atimel rpressurizing amount of gas
corresponding to the Ah. The ejector efficiency rle'
refigarant gaesleaatm@rmad nianthec mnixing ard ipfessurizing pontion 16e, thereby
different fromthe

f ol | .owm lpl for rEFZ whi ¢ s
IOV B I ClOT L bBnEy: T8 St iSayeR PABRLSICITCHB AN which the
kirfetfd eﬁe@ c%? Higuid two:phase rbfr %{éﬁﬂg ﬁ@eh&? tt:?ﬂ’né b¥sure energy

anount I ger e suc

thBesoT e prbs@bnm@@#ndtﬁﬂtd‘ﬁ%é bQéVréi‘F@bPénthantt?@eﬂéétwely increased in
refrlgerant jetted fromthe nozzle 16a, AP is

the maixingr ared pressumizing portiomd6ei xi ng and pressuri 2| ng
portlon 16e, p is the density of the suction fluid,
A i dntthe eresent 9m@pdm@nd:@caéﬁee*é1¢ refeigerantt framdthe refrigerant

BB e a3 FBRT e R G R Sy o showr

in ﬁ?VSBf ‘?ﬁénén%réf hd bel Ugefwgr%s%gﬂﬁﬂgn@%ne 2ﬁbr&§§eé by the Ah, as

t'he sucti on passage 1

coleparat nittoa ddsenvitérecteassriginantoy decefpressddm k6tdithalpy. Thus,
(F2). Thus, in the present enbodinment, if the various

the gnessurizing amouot in the miixicg and [Bessurizng peridn 16mtan lbe increased
same ejector efficiency rle in fornula F1 i s obtained,
by 31e amausd sareepardingd@ e AP can be increased by the

éjeggﬁi}ey %pgf:ﬁ)g%ﬁlﬁéﬁc%r %g'yof%é %%s'e\/% e¥nbod|m t 85}1 be cier}ined as in the
following formula (F2) which is different from the formula (F1).

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 186i
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In the present enbodi nent, the enthal py reduction part
Ah of the refrigerant while being deconpressed and
expanded in iso-entropy in the suction passage 16i,
and the enthal py reduction part AH of the refrigerant
whi | e bei ng deconpressed and expanded in iso-enthal py
in the nozzle 16a have the followng relationship in

canHke added ¥t the der@ninatgy itemfrecovery, enargy itemitinithe farmula (F2).

e 0BT vREBPAER Bood FRSE L1 SAIBIRHAEMGH o o afct
1o e SHE Al s SRR ool S I Farih 56 obtanea, e
B S (78B4 19 ScSB0 RO rgfpy cecely
imipsotiheg the ejdtadmpafliciehEer ence bet ween the ent hal py of

the refrigerant at the inlet of the suction passa%
16i dndhe Rsegentrempodisienthther enthialpyr eadiuction miaet latd

widle, B GEA P eRass A sk aprenbiopi i dhe uclin passage 16,
anrdefl-{e' gﬁm%’s?@ggﬁ@@@ﬁeﬁ% tﬁgﬁgﬁé@mt‘%ﬂ%ﬂeﬁ%@ﬁ decompressed and

suction p So-e
expéhaedtin @b-dritRalbgfini BRr ABzI8| 184 Haventhe fdewifig rélftionship in the

and pressurizing portion 16e fromthe sucti on passage
fomBuladeh be increased. |If the iso-entropy deconpression

amount of the refrigerant in the suction passage 16i

i s iidl@aed nore-hdh a necessary anobunt, the flow

e
dbe refrigerant

25 pddikiso i pieesht AReRRmaY Babbrud EhhRgiralibns 8Fine ejector 16

oL A4l [ nc . :
B4t Bhsapry, e pRERE YORPIY ESTCTRAE T APF I M Frtfalpy difference
betiveen tiag keathalppof tHeoreffigerant Ai the iAkRY oP tRSALEZAIE 1188 and the enthalpy
portion 16e. Therefore, the energy | oss may be
of i ther redfidgerantvat | thet tefrigerant ¢dtr porkriba ofuthie tiozzlei dGadand Ah is the
refri%‘e ant having different flow velqcities are
ite 9

enthalpy diferenee hetwvagn dhe epinalay Pl Menfefigeiansat ihr inlelef the suction
-t |.e ffd.cie b c ed. ..
ook 55 0 < B85 4 FePilonrd TP Gufl o002 cHloton passae
1gi.he refrigerant in the 25 suction passage 16i causes
the gas refrigerants having different flow speeds to
be wiccedding tohthenifixstngmiodirnenis sfithei prespot inwmtiboe because the
t hereby increasing the energy |l oss and decreasing the
refsigecandris slecompragssed and expasdeduin the suetiongassagentbi in iso-entropy,
flLow velocitjes of.the s refrigerant. and liquid, K 5 )
tng ZP¥ vilodfit of GRRIgerAat bt ditoBe fRindmne brogsuigida portion 166
frof 4Re Al clioAbassBgl Moi YaPHS iflreased. If the iso-entropy decompression
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 liguid 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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Fig. 6, the horizontal axis indicates axial positions

in the ejector 16 fromthe inlet of the nozzle 16a to

the outlet of the ejector 16. The upper side graph of

Fig. 6 indicates the present enbodi mrent where AH >_

Ah, in which GJ2 indicates variations in the flow

velocity of gas refrigerant in the jet refrigerant
sychipneRpISAgmM ?tﬁiecml thelgas refggercmits hdvingt different flow speeds to be

vari_at'bons_ln the flow velocity of gas refrigera,nt in

mpied 8 1aeimkINGEARd PEpSSHTIZINGIPARRiANT 1esmthereby dreregaingrihe energy loss
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Fign@i ibathesizeatal axisdndicates axjak pasitiensl indhe gjastoyti from the inlet of the

refrigera in.the_suction refrigerant drawn fromthe .
ngzgle |l @rta%es%f# eﬁ?%ﬁe%df é-t HEve. HRPRr fsMeegr@mth'fci;goﬁ indicates

L.ngdj e r | gt [ he, f. Mel-0G Ly, liquid .
b SEHCenpUaARY Be! 4 S8 h AT L bl s n e fow
valdcify 8f dass efdift ihi e |@RIGHEBRE jSled HRn PHheSRBzle 16a, GS2
invention in ich the flow vel®ocity GS2 of the gas
indiehtasgeadationsirt thee fla selotity of rgasr refigerant fih aké rswction refrigerant
into the mxing and pressurizing portion 16e fromthe
drawet from phe seaiigearant isuctippr et n’gﬁcgltyweeqbaln tine tafe LKQUYIR indicates

BB 0 BB R B P b, g g of i, &
BSILER A ER CREpSETS, 0% R IEEFSM (i vrsons i

thé MeworsToaity s0gaeretigérant ih théJetvefigeraRteftb@¥roreiRFhéddzle 16a, GS1
GS1 of the gas refrigerant in the sucti'on refrigerant

indlicatdsnyaltiatians trhthenfleivngelanitly of gesurdfigergnp i thesuttien refrigerant
fromthe suction passage 16i is greatly faster than o
draws fropw the| iigsranh sustioq Aeort ctad, geaghainnling ofj LIQUID indicates

BRI TR SH A%y OBy oo ressr
As shaur éﬁbéiﬁtfalllg,r tﬁ%rlfppfé:l]' sﬁiseggrtaﬁh ih fFiQ.r@sﬁé\Q%"tﬁ’eeﬁr%? bfr)bodiment of

of the gas re erant I e suction retrrigeran

thél present inveatibheinmvkichgth@nfloRr esissity BIW diahbi gas t&eigerant in the
fromthe suction passage 16i is greatly faster than
suckienf nefrigerant diowingfintgathe ehixinge aadt piessufizing eportiaé 16e from the

refrigerant flowing into the m xing and pressurizing )
SU&@PP PESa8% 16} (B AReXiale Yeequsl to e owolglemty G2 @hgas refrigerant

et Yal & [ ng | . D
R P EERra Akt P AR bnd BSGREFIEHEAN 160 from e
ndz2fd 168 Y the\‘@@i‘ﬁﬂhﬁaﬂ ow velocity of the gas
refrigerant in ‘the jet refrigerant becones equal to
t he flh @entrabhdhé Yowér side graphrinfHig.oe shotvsi thetduenBarison example in
suction refrigerant, the gas refrigerant in the jet
whigh theylewvelemly GHé of the gas reffeeeant 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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the suction refrigerant are joined with the sane flow
velocity. Then, after the gas refrigerant in the jet
refrigerant and the gas refrigerant in the suction
refrigerant are joined with the sane flow velocity,
the grains of the liquid refrigerant in the jet
refrigerant are accel erated by the joined gas

refrijeraptfiewing idd theanixtigghd présserikingrportidn 18kdwr Yhe adbzzle 16, the
which the flow velocity of thellqwd refrigerant
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theidistanee from theopaesitieropyrrespanding tathedesminat vélgeitwte the outlet of the

fromth inlet. tothe ou et, of t esuctlon passage
Mg ( ressiizing Rortie » 5 Whig]y the Xkinefiy energy is transmitted

o9, 58 eI 1 R AR o

regrgﬁgitaﬁiz %c&@s&é‘ﬂ?é’%{%ﬁﬁal@egc?@ éﬁ?lgét )éiﬁﬁéﬁrrflﬂfz %r%tgglrutiﬂng portion 16e,

bédonees Shentex{ and therdebydie oafpigersitcanad betsufficietidy pidésurized in the
refrigerant in the suction passage 16i can be
mma@@@rﬁ%wwmneﬂ t8¢an the deconpression anmount
of the refri erant in

refri aeCrQ,{HEﬂ aAcCqrdinge hﬁJ& EgSi l;}q?& p}g&gﬁ’(‘théﬁesent invention, the
co?@@ﬁr‘él%n%(?hcl%m% tfifﬂe'h%mn% iAghe F%ré%% Wké’ ﬁoﬂm%f thé'¥jettor 16 are set

the ene 0SS, genera
sd €Hdti gar AN hﬁMJsﬂQt @aﬁf;ﬁéeélﬁt the flb\ﬂW{é‘I@élﬁP bt Itﬁ‘é sﬁbﬁon refrigerant

m xed, can be reduced, and the refri gerant” can
flawing fromethe suction passage 16i into the mixing and pressurizmg 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 iso-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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pressurized in the m xing and pressurizing portion

16e, thereby effectively inproving the ejector

ef ficiency. According to the first enbodi nent of the

present invention, because the straight portion 16g

is provided in a suitable range at a refrigerant inlet

side of the 10 m xing and pressurizing portion 16e,
refrigerantiingythieosuetiarf passages16iefcangbeaatcuratelpeset smaller than the

effectively applied to the grains of the liquid ]
decomprgssighramauntaf the refrigatans 41 thegwozzdy 16andThusthgyefrigerant can

b‘% @??%@f%‘éghﬁﬁhﬁ%{ ﬁﬁé@@hg?%nf% fwé?&i{%il%%hgpmpression amount.
vel 0Gid ¥ eruﬁ,nﬁe%tr{eﬁ%)g Hsag%ﬁi?r%?eol%'ile': st rjéﬁ'fq%éﬁtgi ﬁré}ﬁng different

ki netic energy of t efrigera havi

floveaelhsitiesl aré mixed, cahnbéabdueddCcand th@reffyerant can be sufficiently
effectively transmtted to the gas refrigerant in the

prespunrgdni ther mbdmg 260 . pressurizings pbrtiont hde,dherahy effectively improving
transm ssion | oss between the gas refrigerant and the
thejejgstar eliciang¥r ant in the expandi ng portion 16h can be

a1 PABRANG ta i edt SEpBBRNC L b, RisSRL NHGE: iecause the
stidfighthSoréidn 16 i< Ef‘d\ﬁcﬁ]d ir} Besdil=By% Y&#ggl& bi % :‘Hfi\éjé}ﬁﬂt filet side of the
, a sSnown

['Tquid refridgera e pressurizin nount

mixjng hﬁdl;ireesﬂlzin?itpoﬁ&ﬂp%éj the end@y fore of thie Gak efrigerant can be
inlet to the outlet of the m xing and pressurizing
eflestivelyrappbeddo thegrains of the liid cefoigarand in the steaightpention 16g, and

enbodj t. the_ ot her _han Fig. 7B shows the flow
the%ﬂhgﬁp% Véﬂeingaé eesﬁ'@%Pgme, liqig refrigarand e repicly reach to the
|, Ghidi r : . ressurizing amount AP
teéﬂ@\?}w{’%@b&éﬁﬁen%wpa?rh_&ﬁs?ggu ive positions fromthe
| Nl etFypihetfmote Nh¥él KiNetROERESY dfthé NGuRekideraht Raving being reached
di ffuser portion of an ejeCtor of a conparative
tochanterminalsvedbcityncam He effectvely anstiitted td thergasoreftiggrant in the

is provided in a range of the m xing and pressuri zing
expandingnparions 1&m tAe a rgsuit, Bfe energyi trangmisaign loss between the gas

Rt L0 1R B n B i Db gorye reduoed, ane
th R A8 A8l BrIaRcl KL BIELGHIEighlP IhBbyRAL © the mi xi ng
and pressurizing portion 1be becone equal at the

downFig eamspbdsCthetfitiv Selogitg bF tio Ght QBfrigeeant iR flbw velocity of the
the 28 termnal velocity is caused at the downstream

liqaitt reffigerent s theaippdesupiairtg amclBy AP Shewef by ¢he tline P1, at respective
ki netic energy of the refri gerant i mredi ately after

positiong; frRmithetinlet ta thenputiat afdheamikipacand peessurvibgtrartion 16e of the
o PR SR 5 R ke S RRBYH 2, 58 4 Bherbili o 78 shows
thé $RA 98I0ty 'dfGné Yall Affigerant, the flow velocity of the liquid refrigerant, the
pressurizing amount AP shown by the line P2, at respective positions from 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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velocity at the inlet side of the expanding portion

16h, the energy transm ssion | oss between the gas

refrigerant and the liquid refrigerant can be

effectively reduced. Thus, the flow velocity of the

liquid refrigerant and the gas refrigerant at the

outl et of the expanding portion 16h can be
tembibbl Gledwdityy is’ edused. ata itk iddfvristidath BnF ®é ERaldft portion 16g.

10 used actually for pressurizing can be increased.
Thesetore e the tkinaticeepergysaf ithze mgfrigesamtt iR edfatélyeafter reaching to the

refrigerant in the m xing and pressurizing portion ) ]
terfginal ¥glogity iGaey lé%\s:@everﬁeg e the Jgessurengnargwdntthe iymanding portion
1éﬁ/the graph P1 in Fig. 7A, as conpared with the

onpar ative exanple shown by the graph P2 in Figs. 7A

and  HRcate e \EIbGHEBP Q% relﬁﬁ‘ﬁ(f ﬁgﬁilg%ﬁngi %%%EEQ Lt? the terminal

of the present application,

velduityl tnigichinlet side bh ehes expamdihg PUrtio®16h6¢hd enbRfYy transmission loss
l ength L2 of the mxing and pressurizing portion 16e

betweentthe gas eefrigeranteanditthetliquid trefrigeramtngamrise effectively reduced.

pressuri zin &orti on 16e is set about at 0.2, the
Thiise $qflpw ‘fﬁjo hoeinthedmuid refrigerandandgbe:gas fefrigerant at the outlet of

SRS RAYRE R o 6o Be Blridifhy PezaR. 35g RE Fatie of eneroy to be
uskeBadth AW f6pPsddurieihgdar bE il‘gﬁéaS?J.ef rigerant and the

l'iquid refrigerant ow ng out of the outlet of the
straiAgha result,i the gregsuidng Renometea PRIPIRE irgRigeranteAUAb, mixing and
and the pressurizing anount AP of the refrigerant in
presguriang pgrtiond16e ees e increpgsst ini the gresenthiemibedimeeirt shown by the
error of the ejector 16

xiyjum _1f_the manufacturin
ar g'ﬁ?i F’tquh'é? Rigr ?ét P%ﬁOWquﬁg Wit disnpdraliye epample shown by the graph
Pﬂt’ﬁflfibgefﬂ'%do}é culating in the refrigerant cycle of

J .

efri'geration cycle device 10 are considered, the

ej ecia@eordifd G i f G iHRE I ;
5 < PSFDSIAUID SRTRIG B2 BbARH o1 ¢ 80, AfRaton, wher

the eatic WL 2 lodtthe. 1éngthLL1 Lot theOstightpeartioastsgvte ke Qersgth L2 of the
L1/L2 < 0.4, the ejector efficiency can be .
migingr aRd RresFUrizing mevken dbenframethe indelgtes the guitlet of the mixing and

d j diff .of th -1 J qui d two-ph 30
orESR el Bt S el BB LD 8 1P o BRBTERG Siount 4P of the
. Ci 7 : . : i .
refpEEY th B iR e st g PARAT 164 o bl gt pBHGum.
pr es§ihen HENttiONL1/12eid ebt idpdUAHt 63N the fidW evdbditié€ bf the gas
substantially in iso-entropy in the entire range of
refrigerantandgtherdiuid refigenaint flagingoouti afthé Gatlebofdthe lstraight portion 16g

sectional shape of the m xi nﬂl and pressuri zi ng .
capdfra ade1arprpsineatalyraraloang theyprassutaing arepuntaAR o the refrigerant

i R Bl 45 B bR T8 b oS B, B, 1 tne
maf#actting rror 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/L2 < 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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refrigerant passing through the m xing and
pressuri zing portion 16e can be reduced, thereby
reduci ng energy |loss of the refrigerant flow ng out of
the m xing and pressurizing portion 16e. As a result,
the ratio of the energy to be actually used for
pressuring can be 10 increased anpong the recovery
ener du the finst embodimend( of Rhg. psehbvusveating\the refrigerant can be
distribution in the m xing and pressurizing portion o
pregaurized (saibsandially inG ise-eoirapwngdnt the rentirer ;ange of the mixing and
enmbodi,nent and e compari son exanple. In Fig, .8 E1l .
PERRIENGPArfian c16s: 0 Hae 1R6CHioBA PP,k bR Mot and pressurizing
L . 97 of the. . ’
porlh CRECE PNnAARlTBb MW PRI Serp RIS High B #6 rofderant at the
outledliof #H & iking éﬂd“?feds@ﬁﬁh;g%rﬁbﬁ%e‘. N Tharéfote, the energy loss of the
according to the tirst enbodi nent, the energy to be
refrigegtafibpagsieg shroughrthe imixingeandripréssyrriaing) portieautBez cavg be reduced,
portion 16e can be greatly increased as conpared with
therpby cedyweing s@rmergya%ﬂswf (tBec mafdgerand dilowing) ont sfcthed mixing and
enbodi.nent of L&g present invention will be described
PrEFEYIZInGg PPEHALY eto Fig. 9. Fig. 9 is a diagram
corr j k- f ve- ' ' :
crbodaE oo, et of ndleretf to BIER AT G RS frbbsiiing can be
inﬁr%%\bbﬂnﬂﬂnoﬁﬁeﬂ]@freéﬁ\%ri‘»@ﬂérgp iRagfeaefectst 165 Figh®edhows energy
such that the ratio (passage area ratio) of the
digtaibptigre irs e iminiag and: pressutibiegspartioo rt Beasisthgeejéblior t16 according to
t he passage sectional area at the inlet_of the
thﬁtﬁ'&ti%ﬂb?&gﬁﬁ anddhe cempasisga @xampley tIndigt 8. hindigatas the energy

DT W R
in&iﬁﬁf&%eflc%r@?%{/ﬂgn‘s%seéioﬁ RssN5n@ 4 iﬁfj irc];giehé {A% ctHE! 1098, As shown in

passage const ant degr ee. e second

Figndcaticoedihg tb ige fiist ematimenpfthé bﬂeﬁg'fyet@ttfd uddd fdrressurizing in the
simlar to those in the ejector 16 of the
mixig, 8nd qessurzing podione e dandgre gremtlyondieagetoas bempared with the

second enbodi ment of the present invention, the
COIRATISON X NP8ssage 16i of the ejector 16 can be

] ‘ that the flow velocity of the
(S§§§{‘1’ﬁ‘[‘$§q@3‘ ant flow ng fromthe suction passage
16i iAtsachha BhiidMbnP YTt (1) phEgemt! inv%@ntifvhewm H'Yescribed with
and pressurizing portion 16e beconmes equal to or
retprenteer to IFEg. the skigndd iselapcdibygraandcbhirespoirlingnto Fig. 3 of the
refrigerant is deconpressed in iso-entropy. Thus, the
ahoverdessribed| fitstt gmdsodimentr ailmsthef sesendi @mibdiment, the passage

S R A s S AR B0k oy A BRE S 880 Bassage area
O B 38 et BB P Sy Bl 0T passage
seeliefdliredt the inlet 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 inlet 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 16g of
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are simlar to those in the ejector 16 of the

above-described first enbodinent. (Third Enbodi nent) A

third enbodi mrent of the present invention will be

described with reference to Fig. 10. Fig. 10 is a

di agram corresponding to Fig. 3 of the above-descri bed

first 10 enbodinent. In the third enbodi nent, the
theamising apd qiressurizing partisn 16@ begomiesrequab&s vageedtér than the sound
changed, . such that the passage sectional area at the

V‘P'HP@? agidy dhe rsyatiensrifigerand 48 sderompressedgina dapaenijopy.  Thus, the

R e
1891 Y0 ANE W DRSS 35030 A7 08t Bl Py improvig

theogjastaresfficiencyl.5 1hitbersfcongdesrabbdiment, the etHer QartsTofthe ejector 16
is, at a predeterm ned portion between the inlet and

arehimilar tethose in ke sjacterott phtheaahovesiesaribedfustsargbodiment.
ectliﬁonal car etg of the suction passage 16i becones
( | FRoodimentihown in Fig. 10. A reduction ratio of

Suct i ATTRESTuRafiheAlBL R BsBhi lieniihh il Heldedripkiyith reference
tofigt Re. pmaﬂﬁisse?@iéggaﬁi c&’ré‘%ﬁdiﬁ&?o PlY. 1226 ®ledShRe-described first

t he suction passage 20 16i. the out Iet” si de of the

embodinentpasds dbe thivd ,erhbedipastatie pastagonakbchidredl arbatdfethe suction
suction passage 16i is gradually increased, but is not
pasfageatiids gbpagehastiaibat s pastagasectional areaat the inles side of the

SAEBCR PR 1S SrATvABAcLcop toard dansireas i the refrigerant flow
IR ol AREEpf e STcH istloe 6170 Bt prgsags pqggional area at

thiefdutidt SRSt ithE BlcHEn pASSAYLPEIN graBRINY iiteaddtBtowtiHiddvnstream in
passage 16i of the ejector 16 is configured such that

thehrefligerant Bbwaditectioh. t That is; tdten predstermujaed rgorfibobietween the inlet
t hr ough t he suction passage 16i becones equal to or ]
ang &g ertiehaithe: suctiop papsaseothit theapassagsnsectionabarea of the suction

piRiob. 21 PREOTES oSopfionh HashguR 18 Fiorniil.  AdSAgpN ratio of the
pa&age §é‘:éi8haf QFeasé’PfHeoiﬁléi%Eﬂ@fof 'tlgé;f'E?EﬁorF Eﬂs&f‘qe 16i. is larger than an
i ncreased downstream of the contractron position in

intieaseUatib f the passdge s6ttionHleirés at the blietl Sdd@oh e suction passage
velocity of the grains of the liquid refrigerant 31

16il oWt the ontlet sitle of thaisybtiorppassage 16iy thenpassage sectipnal area of the
and pressuriéing portion 16e can be increased,
syqlioneByssags d6i iy aradudieierased. bkt yot (ipsiasgd more than the

Pakagd SRR aref e BTRER PR e bASeETER i g
[1: |1g FIE QF(\)? @t?i%d'eém%oam@tﬁ@fﬂéotﬂb?ﬂéﬁgbf:f?{er &8RP 9B e sthilar to those in
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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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.

11, the passage wall surface of the expending portion

16h is configured by conbining plural straight line
figydngiintesthecRraigliportios 169 0w thel miting.arthpressgrizing @ortion 16e can be
. expanai r}]g ortion 16h is formed by plural cylindrical
Ingreasgget r%BthBWé"r(glt@§ qigctep effidanay. of which has a

r The taper surfaces of the plural
(tho?ﬁﬂn%’?'%éﬁﬁ%ggsage portions (103 to 107) are suitably
conbi AeirfPeRbobfné R oNthé %?e@éﬁﬁ%@é PR I%é’ﬂﬁéﬁ@g‘&%iﬁh reference

the m xing and pressurizing portion 16e. In t

toeFimditnentFigt hel ds har sglermatiof dihbearej eeirésporiding eto Fig. 4 of the
simlar to those 15 in the ejector 16 of the
abgyevdespribed firstiembodiment shiowing a refrigenantspassapersectional shape of

iR B POl Ao SRiRS RISHR 8 Nk i inoece 16 o
i t i g i t b .
8356585 197 AR b Bid Y o ESRAGEVB] Lo E B the expencing
pétibh qeﬁﬂ§bonﬁ%ureﬁﬂﬁf rﬁﬁﬁﬂiﬁir@é‘lﬁﬂil%ﬂ%ﬁgﬂt e pRiridds 103, 104, 105, 108,
the structure o 20

enbodi nent, t he expandi ng portion

10/6h Thatuisedhé cxxpaneing eortion l6haiscfortiedgby oplufed dylindkical passage
enbodi ment. However, the structure of the expanding

Pysiens 6103 & 167) eneh fob whieh basutaperisuctasebe Thedapensurfaces of the

ol AR ce S SR L BN Sy ESRRIATES a t o
BT o8 SO B RIS

12, Rh@he iaurtts embdeiRemt, e 8iee pafs GTthe BRRESH 18afdOsimilar to those
Fig. 4 of the above-described first enbodi nent,

indhewjatioral 6 of thegabave-desgibeddirskembodmhersthape of the
expending portion 16h in a section including the
cent df H18 sStaictymge ofidhigl expanadipg pertionej 1t @ccerlingysto the fourth

ertidheth RecensiBy it SRS SE e Briyeln6, Saschalighap! and the liuid
ORI 30 epldu B {RgebY Mty oyt e Btdr Bificency. In

thp ciblovenexihplesoffthe Tedsth mipddin@int, B stilotineér ofctik expanding portion
assage portions (103 to 105) each of which has a

16hajseusedrfoadbeaeidcioy tthaccordingdoi ibel figsh erabediprent.i oHowever, the
stéwg.g’\.l _28i %ﬁ%?e%p%g%ﬁgnvggrtigg:f. Cgff t%ﬂfé{zgpéqr}ptgggqgr&fcgn be used for the
ciSotD} 18 ackBraiig38 AP ore Bt B fedind and pitd Empogigaents of the present

in@dntidhe expandi ng portion 16h according to the fifth
(Fifth Embodiment)

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 piural
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enbodi nent, the energy transm ssion | oss between the

gas refrigerant and the liquid refrigerant can be

reduced, thereby sufficiently inproving the ejector

efficiency. In the above exanple of the fifth

enbodi nent, the structure of the expanding portion 16h

is used for the ejector 16 according to the first
cyintinehl paskagéiporions, (108 906y ehot ef Whidh hdda taparaidiaee and by the

portion 16h of the fifth enbodi mrent can be used for
cviindriegl passage porticre C82) ihayingoa supvedrsurtsicet(1825econd

i nvention

and third odi nents. of the present . L )
(Si xth t?%ﬁ%%%%im? lmf@sr party stf_tthe@maL h@ﬁfe gimilar to those in
b P8 A AESShba f BSA e

cor r a5 Peyli SeudtQrd &F- tﬁegégéé}gi? SpBRRBKE 189S dddBRdlng to the fifth

first enbodi nent, show n gerant passage

embodinem] thehepergp ftrankenigsior lossbetaran the dadrefigerant and the liquid
section including the center axis of the nozzle 16a of
refrigeranteean belduseds thateby suffigienty3impravingatheagjecter éfficiency. In

R S S PRI Rasl. B0l S A porton fon
388y B ok R A BT S Fonp o s

of th¥i d¥panBgPpESioH! 16H BEtHPTifth @bidifimenit 8aRBElised for the sjector 16
i ncreased toward downstream by a constant expandi ng

aategding td any lomeeottthe aekcend anddhird leenbodimedtsngf theprésent invention.
16h. A seventh enbodi nent of the present invention
(Sifth to féghfadembedimantsh reference to Fig. 14. Fig. 14

abovds SEL PIsBanEALEY b aaRh hvele ilbd descbed Wi reference
o AP0 M ¢ 1 forhate FRRI orfdiditing to Fig. 4 of the

ampRetedsonbed fEt éMBodrAahte sSAEWINY a réﬂ?@e%rﬂ%‘sa?é seffional shape of
shown in Fig. 14, the passage wall surface of the

the gxpeoding perdicnii&h ihch sestianitfdluding dhd gentertzxis abthe nozzle 16a of
plural straight |line portions 103, 104, 105, 106, )
the pRjecterel 61 AIShewnaingfig. | 1hethgopassnge well surface ebthe expending

i T6n 8 <BaPered Yl “He i ing Rl APacrHing 2 gonstant taper
arffle! nPnas! HbIrbAReRAt magggggﬁe@éméé offHfefe portion 16h in

eéxpandi ng portio IS ¢ I ncreased.

theingilking avdpréisgaritingfpdrtien H6&3€ gtadugindreasad tdwdrd downstream by
described with reference to Fig. 15. Fig. 15 is a
a consiant @xpanding degresrindbe entirenigngth of the expahdinigeportion 16h.

above-descrjbed first enbodi ment, showing a . . .
Fof r Py SeXRDtD Arabediment  ob 48 Riapal Jpvertion il dgidegerived with

oFERET F 1A TSP 3 R BobRn SR Rboftich . 4 of e
abbve-dd¥riBag SréteeMBbHinsetitl 386wily 4 hefriguRfN PaRbage 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, 1086,
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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portion 16h is configured by a single curved |ine

portion 110 in which the expending angle is gradually

i ncreased as toward downstream In the sixth to eighth

enbodi nents of the present invention, the other parts

of the ejector 16 can be made simlar to those of the

ej ector 16 according to the first 10 enbodi nent, and

t he érecaighthefembadiment ceinthe preseatidmention Wik kdodascribed with

xanmpl es of e sixth.to eighth enpodi nents of the .
refarBUGH E6 Filh el dHO. 1 RdE & SRS SPGB CRTASPRARG to Fig. 4 of the
t] : i { W=1e ; [ L Q,.
=t 8erb ol st B ent, WioBlr & RevibB i ialssaBy seftional shave of
theRpRALRY PettibhOrBhLha 3eefsslintudifg W cBARrAxid Bethe nozzie 16a of
sixth to eighth enbodi mrents can bé used for the
thej gjettor 165 OAs ashpwonin big.t 18 thecpaskagedwhl surfacd of the expending
enbodi ments of the present invention. That is, the
pastioar §hng qenfigutad byia singleneurvad tinegpartian gl @sipuvhigh Age expending
rtion 16e accordi o0 any one of the fourth to
arife b oracualy fickeated gs WA AR D ed for t he
ej ectpn . ' ; e t Lo Lr
eano llq rt%%tggﬁ’f? fcﬁllfefy[hﬁg Ehﬁ)o%ﬁ of%belpﬁ%%rgt lmlenﬂo(h,ttﬁ‘é oﬂwr parts of

thajustof ascearb o maBedinmaF fo Bhodd8f e fittor 1@ REbRIIng to the first
the ejector 16 i ncl udes the m xing and pressuri zi ng

erpbodiment,1éed theejectoraaffitienoy edn b inbmasedai fhthe above examples of
portion 16g and the expandi nﬂéorti on 16h. However, in
thg sixth o cpiBbth mspbodimartie ofpinss dmesenty iventian, dhe structure of the

ej.ector 16.is,configured w thout using the straight .
exBRarehpadgn G ke Forthe SiddloroitBfearding I figgfirst embodiment
8510 el SNAE NN SLULEBRT ot 15h RIS e of e i
to sghthasrdbodinetoicahlfe a56¢ fér thbbeja6tePr@ dfanyoh8of the second and

ninth enbodi nent of the present invention, which
thi_:r,‘@lenmgimeststmf the presamtaivearttionf | Méiat ise theexpanding Poeion 16h of the

js, the inlet of the expanding portion 16h is |ocated i
mixing pRdRIESEUIFHNGD RAMEE pthfyiasgording fe any pngedfatite faurth to eighth

. e i the pal. direction of .
oribaimE s San beTRUBE Sscit e ¥ 16 iy 1€y ome of the first
to SRR BAHUMdirRBRisl On 16h of the ejector 16 shown in Fig.

16 has the sane passage sectional shape of the
(Ninkhdhdbogimenmty i on 34 16h in the mixing and

pressurizing portion 16e of the above-described first

enbodn the abovewescribgd gmbpdimeots, of the present ipreniidrarthe ejector 16

inQtfiod e iing’ pBAIIPRS A8 Bortan 1R8 WAt &t CoMRUTSH B dhe straight
oIS M i B, T il B 8GR ppgament of o
pré@aNAVéItionO bhigfsbtd Y6 is configured without using the straight portion 16g, so
that the mixing and pressurizing portion 16e is configured 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 16¢ 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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Thus, even when the straight portion 16g is omtted in

the m xing and pressurizing portion 16e, it is

possible for the inlet side of the m xing and

pressurizing portion 16e to have the sanme function as

the straight portion 16g, thereby inproving the

ej ector efficiency. The m xi ng and pressuri zing
1gdorini tme 1ixiog ndnd upesshyiziogl yotibnt hGee xpfartide ngbove-described  first

ortion 16h according to the ninth enbodi mrent can be
'Bee@meﬂ t shewn iy Big & 14 fwécmemm@rtnenpheraﬂ@wfﬁ&e@f the expendmg

o0 R W, ERASL PR i 908 AL of o
e)tlpeé?: ﬁ‘?eb&glohhl%hf hﬁﬁ’lé’ BLelity b@c&rﬂ%xiﬂf@hl‘@%dml Iy, %Llltalﬁte at the outlet

rant in the suction passage

sigo of trenedfgnding poitiead1ém any one of the above
enbodi mrents 15 nay be omtted fromthe m xing and

pr essihuszi exprpovhéerothe straigbt pextiorpl ¥6g ish arhitted in the mixing and
above-descrj be%i fourth to e| ht h enbodi ments shown in .
PIESg4nZINg 998101‘5 6¢.HbisrRogsiie deithsr ialed side e gppdngand pressurizing

e ToE B e e e f@%‘?@%ﬁ? o BT 25Eh R0 {r8Reby improving

théaéécto? '&flél@h@} effhe H?ﬁn gr%gl%rl{gg{g ;?(ﬂh&ﬁ 8 confl%ured by only

| ocat ed at pOSItIOﬂ CO resp e refrigerant

thpedxpadiry pottom o6h taveordiaglte thEaninth ehboejmentotard be used for the
according to any one of the fourth to eighth

ejeﬂlﬁbdﬁmoﬁdlngt@mmswmwomtwrﬂrennwxme@ttor 16

oo UrBRrtnors: o 8 (edRen MHptes Mo eleRtol SFigueezan be suffciently
m@ﬁa YEH n?)? Wﬁcr@?gfpeﬂ\%r flg{l}e{@bcﬁgroffatﬁﬁeguct orﬁeréfhger&iﬁs |%|the suction

on o nozz I nner

psﬁsléhpéeﬁl the ke rwdrt:@m 1é§ Riesthbéd th Shﬁﬁherof%@e 950&5‘ 8mbodiments

tenth enbodlnen the nozzle 16a is used as a first
may bel amitiéd, froraribe mixingard] pressldzih§jpordopd 6&i ded f or
form ng a suction passage 16i through which the
r ef r ifgEraxampieaithther ahve-deseringst faurthslocigbtin gmbedingents shown in

Figs "Lh s o ipth 90 prksur@ing partiof BB JRY BeahyoRkRd by only the
th
eﬂﬁpﬁ%@qﬁ%ﬂﬁltﬂﬁg{l@%’w&ﬁr}tﬁﬂ ?ﬁ;@g@g&%ﬁ’t O:g/cﬁ’goﬁ%g frhthls case, the iniet of
thefexphAdBROssrtion oBH i8 Id6ated SR d E@éméﬁ] @ofrefspwﬁhgrﬂé the refrigerant jet
drawn fromthe suction port 16d flows into th
port %Bagf thedhquzies $6a lrzthegejpohor i16ractbeding toagh onbef the fourth to eighth

suction passage 16i. As an exanple of the second
emBgiMeNs; in the tenth embodi ment, a Laval nozzle

B EpbRRpI e LI Passage secti onal area o

(1:2|n he tRE RS $6 Bckarding td BRY de SfeSiidvelieddiBea¥mbodiments,
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 16a,
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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of the third enbodinent. In this case, the advantages
of the suction passage 16i described in the third
enbodi ment can be obtained. Alternatively, the second
nozzl e 16j can be configured by a taper nozzle such
that the refrigerant passage sectional area of the
suction passage 16i of the second 10 nozzle 16j is
16chBiowe intei thiel mixing antapressurizieg soctisron6edbeaugh théi swftion passage
the first or second to enbodinment described above. In
18his case, the advant ages of the suction passage 16i

S5TSHRER SRl 0 BT T bbb, » Love
R e d IS il Sl e B i pasace

16 betheasbainey nd2zlan@j ¢drebe ehanyed sikditar toftat ohtaeBlEtiopassage 16i
shown in Fig. 1. In the refrigeration cycle device 10,-

oftthe thindiembedimentpr by thie caset the ladvarlages «f thebsudionnpassage 16i
ool ed t condenser in which the

| f a. - C [
der%)égggﬁgf E}ﬁt?‘i'@u%gé?‘g'ﬂ‘%&aﬁﬁ%@mdl n the el eventh

20 abure ety e SBENE apre R ET o .t BY et Rozzle such
thatethe! @fidqdrafl paysdde S6aticia) BRya B8 ik suéﬁﬁ?ﬁbaﬁéﬁe?%i of the second

type condenser that i1s configured by a conde ion
nozekst 1&jXs lchagged simitan fonthad of teesyetiorppadsage 8idbfahe first or second
super-cool i ng heat exchanging portion. Here, the
ergpdisest dpseribachabeves ha Hys egseothei astvantagesrafithe sudtiaropassage 16i
coal and, condense the, high-pressure refrigerant from
depabed ibirEtisf o7 SecarkkembBditaft e shtandont i gur oc
(Ekﬁeﬁﬁlﬁﬁ?ﬁkﬁhﬁnghe refrigerant flow ng fromthe
ensat1 on he

con t exchanging portion into gas

r ef r g eiaabokeWdstAbéd enfiddigehid)ithe FjebtbNes is ,typicallg used for the
super-cool i ng heat exchanging portion’is configure

refrigesatioer eyobwHevice 1<ethat &t prdvideguvith thef radigtont? ahddhe receiver 12b,
the receiver portion. Even in this case, the [i gui d ]
for; @xamples astshowrein kigoled In the refrigefation cysle deyier 40, the radiator 12

pried Rt e 3oesiv8): 128 iR Gn, PreRBlS 6t o Sirar oppied Bbel gondenser in
thﬁ?tl-R;I *é?ﬁ?&%ﬁf'ségoléﬁﬁpﬁ?féfn%%éﬁ‘.t cycle structure in
the retr e dev

geration cyc Ice of the eleventh

enboth ket elevynibe efribvidiraent, thbhepetar 16 Necofding to any one of the
refrigeration cycle device 10 shown in Fig. 1. Fig. 18

aboyeglepsribedrembadinaents hiswused rfef ra gefrigeratesratoyslel nesice having a
refriglerant cycle of the refrigeration cycle device

SURBEEPOIEALYPS epper thatHs cephiauteshpy a epngansation dieat exchanging

poltitfich EREES alBn AR e BRI IFER sX g qapion.  Here, the
coR@ehAbraMat NexcHaPGing QRIicH i8°8InfKFEAS B8oP Uit Bndense the

is used iInstead
high-pressure refrigerant 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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the receiver 12 provided with the receiver 12b. In
this case, as shown in Fig. 18, the Iliquid
refrigerant of a super-cooled state (point 203" of
Fig. 18) is branched at the branch portion 13. Thus,
the refrigerant state flowng fromthe expansion val ve
15 into the nozzle 10 16a of the ejector 16 nay
refrifRaton ay@emde TV sHoWhan Fiske state (point 204 of
Fig. 18) inaliquid state (point 204" of Fig.
18) . Hig. 1B gﬁ a Mpollierhdiageany shomnga&pjngdnamg statenin a refrlgerant cycle of
simlar to those in Fig A are indicated by the s
the fefrigaration st gewsﬁoatiq%d'asttﬁ fhe ei@ypaﬂh@modmentadn which the

s%sétr%%] ﬁgé]e p%‘é@ﬁea?@é&iﬁg@f rcﬁ,\ﬁy Efﬂet Ig?rgdec CI i e\ék g¥changing portion,
thel r@&%i%r égrt'tilo@n&ﬁ‘@e re?égﬁ r a SSI t gx%ﬁf%ihﬁ\ﬁoﬁ%rp%' dded instead of

thétrét:emér W.@%ﬁ?@@dedﬁhthQHetrbeeﬁBﬁWBf [thisscadis: aRaHRfvn in Fig. 18, the
the flow velocity of the grains of the Ilqwd

liquéd rrefglgeaant cfoa superapoltidystatedpeidt 203t bé Rigr h8)nisl branched at the
vel oci t % the straight portion 16g of the m xing and
brapel 80r%9N g portion 16e, and the flow velocity of

expariirs Wbty RS Jhbi ﬁoﬁ} the' RSB Vaive'Ts into the nozate

164 bf Hee B tdralB ﬁﬁty ng@% 8% a g uuth% ﬁhs% SR (point 204 of Fig.

wher e gas- |1 qui asererlgrant f ows I nto

18)azrdh @ litfodd etate (Point 204’ lof Fig. d 8)ef In Bigr a8} the! pams dortesponding to or
the nozzle 16a in the refrigerant cycle, when the

similaete these in EigudA arerindigated bnthe same e¢ferermeamumpers; and the detail
fromthe noz 16a, and the suction refrigerant

e’?ﬁlmtl‘?@q’fe th'?l@""g ion passage 16i are mixed, is in
25 t rE‘“v Heq%f@géryﬁoﬁ Qgﬁ% 3&@&? va?w %%evaiﬁﬁé?@é% shown in Fig.

the eje or ef tive

18, el d; éé’coEﬁ’qu'c%ﬂbﬁlréd“s&é]?trﬁﬁoth% ﬂ’é\ﬁ%!d?ﬁ? of the suction refrigerant

enbodl ments, the ejector 16 is used for theée
passing geoagh theysletidm pabsage t16é of Xhengjeotor Vi e iddreased, the flow
provided in the first passage 14a at an 30 upstream
Veématy off thengrains of thel fauids refm@erapbem |bell@p1(ﬂb reashaehte the terminal

veliafntin Sraisfl nqrtien JBG LS th% rfug'aa s Brassizing gpsian 166, and the
fid GeBofly oftheerigirah@sdibe Aridtfy HAYLER i e WhoBRdidbortion 16h.

expansion va IS om I‘I ge

THUA tife BRictereetfiSleSEPBEN bR .mp@evéd The other parts of
t he refrigeration cycle device of the twelfth

enmbodihuspntevaneinsa ralsarwheret gasdiqoid twephase wgﬁslgetardrﬂows into the
device 10 shown in Fi % 1. The refrigerant

n%yzg iﬁafort erly rthe liayid sefrigeran é°|0IV‘§ mﬁ@@w%leswﬁ ip fge refrigerant
c|‘*éﬁédb9fe§g’{"é@o géfalghgan[t mt% e Je{ (reéfhggrealrn jeﬁ)ed 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 example, as shown in Fig. 1.

However, in the twelfth embodiment, the ejector 16 is used for a refrigerant cycle of a
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twel fth enbodi nment is operated. Because the expansion
valve 15 is not provided in the refrigeration cycle
device shown in Fig. 1, the refrigerant branched at
the branch portion 13 flows into the nozzle 16a of
the ejector 16 through the first passage 14a, and is
deconpressed and 10 expanded substantially in
refrigeratidn ayyld Rievive Wozadhieh e ekpamgion wiva0stie omittdd from the
205 of Fig. 19). Even when the ejector 16 of the
retrtgﬁemn |cwlend$\ooe i19 sbewnfiorFighd. rTder otjpera:tartsnobthd eefrigeration
the refrigerant fromthe bra

cyﬁﬁ% dpvige Pimﬁ? twslih embpdgieniRpTRdaptp fhose; cpfsthpyrefngeratlon cycle

e AT e e S
m%h@l\hcﬂﬁéb’dnh@refrﬁ%ff Fi ié‘ﬁ:he?ﬁh@bf@f’rf?é%ﬁﬁﬁ !cgﬁg dd é)ic%t according to the

enbodi ment. "Al terna |ver, both the recel

tweelfth embadisnent i @beratéd. can be omtted fromthe
refrigeration cycle device 10 shown in Fig. 1. In this

case Bapasisei ﬂjlal expanaiorpivabe 1 &fisi netr pravidadbii thye sefrigeration cycle
the radi ato is dir branched at the branch

|
ey SR B ¥igo e S GATarR] byAnghed shiie plapea RORIGN 1 & dows into the

"‘%gs% agae 6@1{3 %;etcgb‘? @e@gﬁpﬁh g'ge @r@ghgg%% g%g,oaﬁd [s*decompressed and

e@éhﬂéé%ﬁbéﬂa‘ﬂaﬂi‘m i36-dntRp§Th P NokAe 1R gsm%@es% point 205 of
the ejector . Alternatively, a super-cooled type

Flgonﬂensﬁveuawtm e (ejestot b rafdital predshtsinvehtion Vist ased for the
the above described in the eleventh enbodi ment while _
refrigeratigin Axsle avige i@ wlalchsthgmefnmanhfrosmetheebrangb rmﬁl@h 13 without

beﬁ%@'&f?ce%ﬁ%%%d et BeeomBreksedans Reparisd Betng ngazle 16a of the
. 2
eigctdr 18 ahe; el SMGehey B bo” B il {d'that in the

abioRbrdedRFinad firdtibédikfenthe nozzle 16a of the ejector
16 through the first passage 14a to be deconpressed

s ubs tAdernativiely, both the-reseivepy 2bmnidibe rxpahsiof Galve 15 can be omitted
(Thirteenth Enbodi nent) I n the above-descri bed
framyisei rrifigeratioRecysie deyice d 0 shawading big. al r efrt t@sr@aae gas-liquid

twBp sl emidbrfit gt the FadBtar A Sutacly widndrieilht the branch
pdriish M8 (ddasy 6% o?tﬁg Jﬁgowqucw Bﬁﬁebﬁ%{ﬂ% B Iaf% ejector 16

13 into'the 38 sec assage 14b are

thidugavitie, futslﬂan%JsaﬁéOMalGo G dBeomprsksedr afd erxpfahdé@rswstantuauy in
cycle in which the refrigerant state flowing fromthe

isgyeatrepy porthe awzzle 16a®f thaesjectost16aNtegnatividy, ame*.upbecooled type
conﬁf“ erant state flow ng fromthe branch portion

pESeR fRN hec Rl figsthey ERialgT A% SISV Hiér BROVE rd%pnbed in the
eI%\é&\?ﬁ% g%@démgﬂﬁp e, nﬁ&%gmﬂyéq %%ﬁ{l&éc'i Pnnth%yre'fngeratlon cycle

device 10 shown 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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valve 15 is |located upstream of the branch portion
13, and the branch portion 13 is configured so as to
change the refrigerant states (e.g., dryness) flow ng
into the first and second passages 14a, 14b. For
exanpl e, the branch portion 13 nay be configured to
sdunel passageetdiprare ade agaal.n Mowever tise e@ddtof | 6wanl be used for a
the refriqe(ant is generated so that the dryness .
refrigaranboysle in which the reffigergi state flowing freguthenbraneh portion 13 into

the e} PRtEP [47 887 Yk retHoPTAIt SEUBITOWTG fioB] thenlranch portion 13 into
i.aQr f] t econd
th%gg;egzggg p?}%agggﬁg oér{ééﬁ?‘g%aﬁ%g ??ﬁté# &Brae%%gh&ﬁg'?t ion 13 so
that A£hhiS@NANE _oF%Vﬂeﬂggéiaﬂéﬁ@%Iérdeﬁ%jofjé YHASEnHEmMBBdiment, the
15 respectively introddced into the first passage 1l4a
regeiver N2bshoemdndbgshieorhitted, The exparsion vilvests gflotdted upstream of

refrigerant flowing into the first passage 14a from
therkrapeh meitiop et ieod the braoch meriiery 1dss agnfigheed so as to change the

refrigerant flow,ng in t he second. passage 14b from
refRasrpCHEIP 5 91 BRPEsS Aawiha Bl airst eha Rgeand passaRes 14a, 14b.
stru h f 1 . e . .
desor B tplie g dBAich e 33, Ty betap by bve an interior
SpHAR7 i QSN & 3RrdIE fbWC B RI9E refihdiSReid daYiefRb8T &4Rat the dryness
When the refrigeration cycle device according to the
distnibutions ohthentedriijerant arescausgeriatiesl inte idr s ppmeaoftthe bearech portion 13
circulated in the refrigerant cycle can be set to be
by-eeiMEtgah forca duedonbe iscell finwgf tha fdoeranh Fig. 20 or
Fig. 21. .ln the diagramof. Fig. 20, the refrigerant
{1 owi TP {1 PARa0R0 144 Antcihe, Foea massear T8 A RPIRECted to the
c t han .25 : tihefir.st '
brahERC ROl 8 g8 et feligeiaRt iRng 14 PERERARd Tdfess can be
redPectively tifito@idel inteNthe first tpRsse8 91 8dN Hd Fihd -seddnd tpissage 14b.
refrigerant flowng into the nozzle 16a of the
Thyjs ¢he drireskrafithe nefrigetand flomdng inda the fitdt pasgage Nda from the branch
first _passage 14a is in a liquid state &Hﬁ)oi nt 203" in
pattigh 133nd thediyness pldhpdetriggeant flowing into he reeend passage 14b from

PR “Brdol I3 GOLR blY crERoBh, AR5 Sidgyre & the branch
patEbAO1811ahe] ShitiBrd Cadkme 1y l(ISO 2@0?/@8%3@%%63&ns@mding to JP

first to ten odi ment s. Fourteenth E

2007-46806)0carebe rvorpdratet hbin Bpreferende ej ector 16 of

the present invention is used for a sub-critical
r ef r iYbeaibe cefcigerationeyiciendevice aceoxling tother thirtéegdih embodiment is

oSalE. IRPATAE. SLA(ES CGICURIEYs It 4o rroHidarant GyFpgERarke set to be
of n%ﬁﬁsoiﬂitﬂ?m&ﬁw &SGR SHBRAGh T 20 br FRE 22" €38 Me diagram of Fig.
20, the refrigerant flowing into the nozzle 16a of the 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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ejector 16 is used for a super-critical refrigerant

cycle in which the pressure of refrigerant on the

hi gh- pressure si de before bei ng deconpressed is higher

than the critical pressure of the refrigerant. For

exanpl e, carbon dioxide is used as the refrigerant so

that the refrigerant pressure discharged fromthe
(FoartpentsEmbbiiménmt) becones hi gher than the critical

pressure of the refrigerant. 40 Fig. 22 shows an

Qi

exanph dhembgvedlescibed emhodients, deeiejectant8of thelpresent invention
. to th fourteenth enbodi pent, of the esent .
s (R o SUperiiRel reingeignl SyrincyRics ey passute obfefrigerant on a

i pre8 Byl 40 1RAGE G6ind SRR LB ot e Byl pressure of
thé h@ﬁ@érant.Fi Howeverh 8 fBHAEEMNComBBHINENt VG fﬁtéhﬂéréséﬁtemvention, the

as 15 the throttle unit 18 as conpared with

ejectbr i deimnisedy fdrea daupereritidak nefrgerant Feygle in whichiathee pressure of
open degree of the throttle unit 18 is adjusted such

refrigaranten te higferspasurg isids beforgrbaing decemppessssisdligher than the
crR aPbssbl &M PGBl e o T KBRE i usea as the
ol RIS SRR oiiBori opRRGR Wddoed BTy Bpppressor 1

bacatiay mghéZthathctrriti@émbsuret&ethbhémgtelrmynit 18 is

provided with a tenperature sensing portion 18a
| ocatfdg. 22 shbwsraef exaraplenof auefrigeraticshecyrie dbeicead ataording to the
12. The tenperature sensing portion 18a is configure

d
foudeepiheaambedimamarl the presant inyandiosur dn e refdgenatipAgycle device 10
o B 2 RPPEHHGE 12, 08, 6 OB s g, it om
reg ryforY 836(9831%6/& & §h@é«{\tiﬁ ‘F—'ié{‘[},?%&p‘n’@ééwé%ohﬁol valye is used as

] ust ed Yy ance ween rnner pressure O

thé itierotitarpalt ABUaS coMPared withr theefrigia Atelydld BepiceSIUERown in Fig. 1.
of the refrigerant on the refrigerant outlet side of

A valver gpent degreg. ofTkhes throtide ruwitr 1§ csaadjustedesdch dhainthe refrigerant
t he hi gh-pressure side of t refrigerant cycle can, be
PTG &t Ui PdhaP asaH i B108; St @ITGaTant RuFIasy thadeligsration cycle
I : ' . LU l.n _th .
deflcet 1418 FRPrichal o BB Gat sclire R s RetL B iR akl6raance with a

teAperdtulabPihe@fiferant #Ca géﬁr’igffa?& dubigt sikd %lfq?érédi%} gz.

separator Is |located at rigerant outlet side o
t he fHorséxamplepdhattbrotild it tiBais provitiesd witd ra ganpetature sensing
in the refrigerant cycle is stored in the 40
posiien ﬂfﬁaal@@ﬁtegcat the eftigewsmt ioydebsideqfitheradigtqsrid/i didwe temperature
in the ccqrgul.ator_zo dis oypled to. the )
sensing RiuTiGH (02,18 £PRTOWPA O generale Jogrine8 Biner pregsurs gomresponding
fri ; rat i ;
to 35 16¥3Bofefarel 610 g BorioBERIOR B8 oA BUeUIAR of the, radiator 12, s0

thSRRVaREObpdrl degred dTahe Anmame0A® 18fis baRIstR] by 8aMndcd between the
cycl e device 10 shown in Fig. 5 22, the other parts

inmrepseissiulrgroft _thet hereperitueheensingi pertioni ¢8a cyrd dhelepriessure of the
re%'i(g);e?gr?tmgnItﬂeFrlegr'igerant outlet 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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1. Wien the refrigeration cycle device 10 of the

present enbodi nment is operated, the refrigerant state

is charged as in the Mllier diagramshown in Fig. 23.

As shown in Fig. 23, the refrigerant is conpressed in

the conpressor 11 to have a pressure 10 higher than

the critical pressure of the refrigerant (point 201 of
adeugul@dy ,20and\ igas refrihanigedtiétoist previdedi it tie a2curitlator 20 and is

refrigerant is cooled in the radiator 12 per f orm ng
cawupiad %x@ndﬁﬁaanﬁmusucagnﬂdﬁo%ﬁhe mp@sweﬁv A9 thatethe gas refrigerant

the pressure higher

SefB%fr%t'Pﬂ Frof dBe uRanafrelionidnn: noB asHBTUR togtog@dﬁ siigplied to the
|:3rers%;§rejel f'ogllﬂ tgé%%% T r?}l?ws é\e{t{e &E@fé&%’gﬁé %IQ ?@' shown in Fig.

22, e ofher {ﬁﬁ‘s'éié rsﬁﬁnar&brtﬁ&a b P& R fHigaratiort By‘tlé ldbﬁ’be 10 shown in Fig.
passage 14a and a refrigerant streamflowng into the

1.second passage 14b. The refrigerant flowing into the
first passage 14a fromthe branch passage 13 fl ows
t hr owgrertw@ refrigaratiarsaycle ke vicer 11 okthgguesentrembodiment is operated,
t he, accu t Qr ﬁOInthlS

thﬁ Jefrige staated%c rgsgsas in tggﬂfaf?gbglag +é)rﬁoﬁhﬁf~nzlaé:|gr23 As shown
:nﬁ* 253} &?89{3 src%fnﬁbrgséé‘t?tm ﬁﬁ@%?ﬁergrgs%r ih?rehhe}vha a pressure

rawn 1 n he "conpr

h@ﬁé}e{hdiﬁmb drifieal prddsees astt thied Pfrigerdntt@oiMe2GE@PFlg. 23), and is
passage 14b flows through the throttle unit 18 (i.e.,

discgirged és the mdiatot 421 val ve) and the second
evaporator 19 in this order, and is _drawn into the

ej ectldie redrigerant isneoqied in the madialos 12 ky p%morﬁang hed exchange with

Lﬁ%ﬁ'ﬁ{]élid@ﬁe k%?@'nBttgé)o Tgefﬂeé%{lhl%ﬁquugelpﬂi t{ilnelgrqsgure higher than the
crﬁi@hp%ﬁ' ?orﬁo pGirit '(“F(ﬁ t8€ph Eri r@NEi )Sur'?h@nhlgh-pressure

the I g pr ssure Si fro t e refrige ant di scha

reﬂ‘lgéeam‘ fldwiagosutiufena qadiblort 92 tid ®ranmireid amettbiﬁnﬂﬁzpﬁmon 13 into a
16a of the ejector 16 and the inlet of the throttle

refrigeranisstrean tﬂowxrag inthdhe @icst prssalge T4 ander wefigaraot stream flowing
) bgtﬁorres tge tar ressure. 30 Thus, even in the
IntodNp;SeePy tpa§§€ -the refrigeration cycle device 10

: ﬂe%%'z‘ﬁefﬁﬁ%gﬁﬁﬁ%@“hf LGRS Eebd e T kb helffofich passage 13
IRl (b RF Y A28 1RItAY Tt EYRorhtora 7CARE tE BEEuiifator 20 in this

super-critical refrigerant flows into t e nozzl e

ordér (pdiet 202c$ point @05SWHepoinh 206X ¢ointed07 gepeint .‘ZOBFh Flg. 23). The .
which the jet refrigerant jetted fromthe nozzle 1l6a

g@rf@frigﬁaemn&mtadeatrthg @ceninulatandOis drawminte $1e compaersor 11.

SUCt ! {h&rg nﬁr reg}ié%t%g; fléytlnng1 ﬁég&eeg?%?ndd passage 14b flows
thﬁifufdhc WO MrGAE BRit 18 (i.e., high-pressure control valve) and the second
evaporator 19 in this order, and is drawn into the ejector 16 from the refrigerant
suction port 16d (point 202 — point 209 — point 210 — point 210’ > point 206 in Fig.
23). The throttie 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 o 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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significantly inproved. That is, when the ejector 16
is used for a super-critical refrigerant cycle in
which at least the jet refrigerant jetted fromnozzle
16d is in a gas-liquid twd-phase state or the
refrigerant downstream of the throat portion of the
nozzle 16d is in a 10 gas-liquid tw-phase state, the

effigientycarbbiitipesad.can be nore significantly inproved.
(Fifteenth Enbodi ment) A fifteenth enbodi nent of the
pr es &wen invepaseowherd thetmmmgmtlcaler@fmgarant flews indo dee nozzle 16a of

10 SHRst9E 16, WBRN dge MExyPEigeRat. B which thPripbstigerant jetted from the

odi ’ : | i .
20164 EBl o efGTREAGEen Blakd BT udfeasiant bugtiyport 16d are
t Qﬁ&ﬂp LiMESd Pﬁﬁb i
mig)c&? f th nof thgqlgg?gﬁ g\%ggsct)?gtlor 18 ano[r ﬁ}éﬁ?%\[ﬁrgﬂéﬂency can be
significardly ipprovddid of the ejector 16. Therefore, the
second conpressor 21 conpresses the refrigerant
f | owi It dsit when thaeejeetosrid @\/ggaﬂ foroa supemedtical refrigerant cycle in

o RS FRE R S S 1 by g wo-phaso

st%h #tlﬁﬁ@@ﬁ?fﬁ nﬂwﬁ%@edﬁdtq E\[egt?rgéé;t Hg#nfﬁoﬁy loﬁwtedﬁé’iz(fg 16d is in a
gdsPifquid h6ipHakalstatB, hechBckP eFfterky &HNE rﬁdie%l@nﬂéantly improved.

For example, in the fi fteenth enbodi nent of
(FmMEmhrmhmBnt)n the first evaporator 17 can be

used for cooling the |nter|or of a passenger

corrpaﬁtﬁ&@ﬁﬂtfbferabommﬁr@ @ tig doresen e@‘fﬁm'%waoplbrm ofescribed with

rofeefied i Fidbo 2 LG ad P AoRE DL 1o thfrigeration gycle device 10
ofstﬁé“?iﬁeéﬁthb&nﬁe&lnféh tﬁet‘%@p&f'és%m?\fsaﬂgé@ 8 ﬂ%t Eamg'i'%?sorﬁ and

passenger conpar e vehicle S pac

a SecorrPeurapresor D¢ i 86864 irtihPsEind pasdags Mﬁﬁaétﬁb@hltﬁé refrigerant
space of the cool er box. The basic structure of the

outlet ohthecseqoresevaparatorel® bnd sherréfagetant tshiatiomporthtsd of the ejector
and a generally known conpressor

f|r npr essor
ﬁ@éei%é%dthsssqqeedwesswwﬁmp@gsﬂs 2 reﬁnayrae@owmg out of

thétgél%cwgdf %\%gogééprzﬂ sﬁtg\p"g%?h%he r Spetssg a}ngerant to the

e I [ d| t e
refr[@]ge{réergn{sﬁ&ﬂl nbrfcgt: n@ﬁ{j%{ fHe & \A%éfﬁfﬂ;:l g‘TfH% ’Stﬁecomponents of the

refrigleratimr eydle i deviceOeasfsthd fifleenlie ehidctimend s einitar tblthose of the
to be in a high-pressure and high-tenperature state
re{rigeratiorpgycletlevicg. 10 simwn imbig. 4. di schar ged to the
er ature

Fof r FoRreRRrnIS, o Bl ARbaTD empaaaer: Sibesplesent dnpnign. the firs
eVQSGFatSF(Wad?:\glebé"'uggd Quf ?‘,bglﬁ\ga{ﬁe interior of a passenger compartment of a
vehicle, and the second evaporator 19 can be used 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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(frompoint 201 to point 202 of Fig. 25). The
hi gh-pressure refrigerant flow ng out of the radiator
12 is separated into gas refrigerant and liquid
refrigerant in the receiver 12b, and the separated
liquid refrigerant flows into the branch portion 13
éfron1point 202 to point 203 of Fig. 25), simlarly
retrigerant cs;aleopf tthe fefﬂgeraéabowcﬂendeviqmem abeortiing to the fifteenth
refrigerant, i s branche he brapnch portion 13 into

embodj rﬁera“rﬁ “ShOWEA A sw setrgegant f%tCOM?ﬁﬁ%d in the first

ggggr ih%c? [)[aﬂ @ Iﬁgbrpﬁégeﬁg' tgrﬁ) ngsh{bﬁ?gﬁl?% glsa%g ?Bglnt 201 of Fig.
?Xﬁﬁ&% AfiscrairyEd i&tﬁé‘f’é&lﬂﬁ)rtﬁe bl“r%“ﬁl@%dplfebéﬁlte Qﬁ&%temperature

4a i s deconpressed and expanded I n Iso-enthal py

refrigerquolarmabeﬁ wrathee radiatof fi2oby petrformit@gBhéat @mmmga%th outside air
Then, the refrigerant after bein 15

(fraerblwpi 8Q§)éa Reintt202 efpign2bpn The hightpressurairaitigerant flowing out of
d d d ded in_the n
8 TPLT, 12,13 Sopararecd M das P rRTea! AR TGHRhE8Tgerant imine receiver

1fbefd"g!dgtﬂ%;%pe}@lﬁdrIﬁﬂh’ﬁsgﬁrnégtaﬁg‘rfﬂ%s |$1t%ﬁw4e bfa erﬁ:?. e¢r§ﬁ513 (from point

2025tcCHHNE 208 bt Mig! lzs%smﬁalﬂﬁ@w 3K of Bfe fifft rérﬂl%{ﬂﬁfen't N Then, the
the nozzle 16a so t the refrigerant is jetted from

refrigeramtf isibyaneimed péthepbranchGuoriyn & ningh aspéigkraihstream flowing into
the 20 refrlgerant jetted fromthe refrigerant jet
the drst pessage daantba zefagemnt strepretiowingtin therﬁeqong rassage 14b.

Py o e BaL Naiia 18T e pamiiorskaive 3 gt e branched first

f
Syt e
15 Iifréing poift) 2038 peint i 20y aNtFigl @&)Ng Theh, qhet rtgnq@réhncaﬂer being
and pressurizing portion 16e of the 25 ej ect or

deicooyressad at the ekpansien apbweal iis finthdrdedompriessed and expanded in

evapor at %r 17, Iovv-glressure refrigerant i s evaporated
the nczgley Rangubriantialoln sorentremnwhiletthe entbaiy ehihe refrigerant is

o, ot Wy 250 OR35S o omry of
refFEjé?ant% Eoﬁt@ﬁﬁéc{‘g)o?ﬁ ﬁéﬁ%’rﬁl %ﬂ{;éﬁ %b\* ﬁiﬁ %W?E ﬂrtné%dﬁle 16a so that

cool ed and
theasfsigegait is Jetted froRmthe Widgeant !ieﬁgjdrg%amiy 4 higd fedd!t Then, the
of the first 30 evaporator 17 is drawn into the first
Fe&@ﬂpﬁfﬁsj@tted1f10mothberafm$raetiﬁdpq'gallﬁ¢ of) theheozzler &4 is mixed in the
onpresgsor 11, from to po nt 201 Fig. .
misBE 838 Hhseian G S0ramabe ovih Jir TRirGsraadia L fiPiTy the refrigerant

S rii -
sub? $A4E SRS ATRIFUIEN RS, BB bl B, iing anc
préé‘siﬂiziﬁg?poﬂﬁhﬁfﬁbs(ﬂ(dn‘i PBI 20Bito HotiD7RIME. 289 in Fig.

25), | ow- pressure refrigerant deconpressed by the
t hr oﬂ'hleererfrmerameﬂmegsoumbtmehmmmgand prespanzhgpotion 16e of the

In the 5 second e\_/agorator 19, | ow pressure
ejqector 1 diowst intasthe, fiisb e¥aperatyr ths dnbhaedirsteavamarater 17, low-pressure

refrigerant is evaporated by absorbing heat from air biown 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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air blown by the blower fan 19a, so that the enthal py

of the refrigerant is increased (frompoint 209 to

point 210 in Fig. 25). Thus, air passing through the

second evaporator 19 is cooled so as to cool the

interior of the cooler box. In the fifteenth

enbodi nent of the present invention, the throttled
passdpgeont@shrtbe refrigemant strerro | flowing nntb&heaecbedsmssage 14b from
smal l er than that of the first enbodi nent

the rapgh M%“thé3r'%fdreF@@'tP&ﬂ$5%%W9§§¢% Ira.lﬁsuﬂmtha{pyt !Paethe throttle

o) 8 b el m, 67 U P i, 258 5RLjpu-pressure refngerant
déc%'ﬁﬂ?rbgéé'(g g#pgi’ré;g{rsﬁleslﬁm NE ENIO hed! P é&meggpaﬁtor 18. In the

| ower wth the first enbodi nent

secontienvapdfator 19, lo-pragsipa teffipamint@s evapsratddBy aBe6ming heat from
evaporator 19 is 15 drawn into the second conpressor

aip blovem byitbe dowee fare d 9an so Heatstheoenthatpypoletheorefrigerant is increased
Then, the

(oGP 2E0 1ot 8?%&23%[ I £ia.i25hnattiss 3t HAFERG Yupusla the second
oS T R AT R
Pr esqHItha! fredith térﬁﬁbdlﬁ%n@fofttﬁﬁ ﬁb@éﬁffnvéﬁtloﬁrm@ in‘SttIed passage

refrigerant suction port 16d. Si'm |l ar to the

areabofdthee throttidhen2 018 eéni b@rmtsmallé}eﬂmptmscfdthlenﬂrst embodiment,
i so-entropy while passing through the suction passage
themby( fn%ﬁaﬁiagnwezua‘ng@rq@gudﬂcozwesswnFa@ou%)at thigethrottle unit 18.

TiSgrElee e ROPTaRG euARA iR PrfY e dEefbal SvRpaalon temperature)

in ?H@ ggwﬁﬂévab&awﬁ E?lgéﬁ hede idv%} §¢/ ?nkrﬂ pgfeq[ flﬁh }t?% first embodiment.

ect or accor |ng t% eent
e ”bodlkéﬁ?ﬁ%wn ‘irh Fig. 24! teEereIn rfahﬁﬂb\ﬂrmg%ﬁt Stfthé E@cé‘hd‘ bOﬁpo rator 19 is
and pressurizing portion 25 16e of the ejector can

drawnsinfupthicesedand temprassor 29 aand i8 oombresszd ia thé esecond compressor
refrigerant g)oeatly deconpressed by the throttle unit
211$fnprﬁ paiat L&t PeiY sle inL kig. 2. bd hesw phe i canpresses refrigerant is

206 AP S elane corhBasaps 2 intorth bt isuihian port 16d of the
ejéé’tBP‘?Pg‘/‘érgtlﬁ ﬁlara%ﬂn?c?t ﬁﬁ)ﬂﬁg%nﬂ' ﬂé%ﬁﬁ%ﬁt)ﬁlotno‘hé@pﬁthe ejector 16

gr eat erent COO I Nng Ccapacl ere

fremaceed refrigerant @uchion cportbesdl WSiaflafly &Pahet ikt embodiment, the
interior of the cooler box that needs a cooling

refrigepantis ldeeohmmssedﬁmnsoidenNhlleepamsgaﬂ'geugh the suctlon passage

:&g&artmené 44 At a |l ow qutside_air tenperature,
18} (e pRink?2 1+ i pelpb 2081 iIRddg. 2Pe rTéxertPt@er aﬁeratlengﬁm%refrlgeratlon

o 4o LD B8R T B RS

refr 'Ilgeché%fr@{é}bﬁoﬁfcybiéedéﬁf:é' ‘H?P%Qf?gcr e § e‘é?df' $6 atording to the

In this case Fow anount o ger ant
fifleasth egboldimenth tHerefigerahtfidWingautiof themting and p]:éssmﬂtlng portion

be decreased, and thereby the suction capacity of the
16g elcther ejggtqm1)6 can be supplied to the first evaporator 1y7 while the refrigerant
greatly decompressed by the throttle unit 18 in the second passage 14b can be
supblied to the secdnd 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 cocler box that needs a cooling temperature lower than

that in the passenger compartment.
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be decreased. Even in this case, because the second

conpressor 21 is located in the refrigeration cycle

device 10 of the fifteenth enbodi ment, the suction

capacity of the refrigerant into the ejector 16 from

the refrigerant suction port 16d can be increased, so

that the refrigerant cycle can be stably operated. 10

Fur t isrartovequlsisteaais ternperature; ageessureidifferencs betwash the refrigerant

usi n%uboth H@rfirst and second caqonpressors 11, 21, a
Prgeau® o the Mal-eressuR Bidecand Ko telgeant pressue onihe low-pressure

B e U e T e
thRAe8s®f thkhfow idntdumnet ﬁn%?:%@ﬁqgﬁrgﬂpcgg§§ﬁbftnﬂohgh2ﬂqecﬁaz£§ 16a of the

I mproved, thereby inproving e refrigeran

ejegior & 6ahay e dedreaged candtheegby the dictiteveaacty of The ejector 13 may
conpression efficiency in the conpressor 11, 21 is a
be decreased. / EaBn iofthisncagen hresavse dhe second tootpreseor 21 is located in

ent hal .of the refrigeran hil e being conpressed i n .
thfesfe?féaﬁf%tm CNﬁ'etfif‘e\”%%ﬁﬁr‘g§g'8%?fPt*2§"} diRents dhe g4etion capacity of

: I t friaer - WA
TRt s S, APLUELIY o) B8, fbebA, Aok bR 100 can be
inERYasBYEB tieat tRE rwaigerémyb@ Gl 88 %Eal:ﬁ?%?gré?éd._ he
pressuri zi ng anmount of the conpressor™ 11, 21 is
i ncr eagtiternmidre, bedausgahantfrigereria pressurized bynsinebothythe first and
the friction force, and thereby the increase anount
seqond; epmpigssaset a4l & peessurpdiiesenae betwegindheysucton pressure and

thp AT g BHSHI 1 FePRARLYCLRBIERSORhd I+ 21 95 perfeduced.  Thus,
cdéﬁér%%ﬁfo‘:ﬁ eﬁic{érg\gy'lgg&iia{ 6P T First! A% %ngﬁcpggﬁﬁ%é%%ﬁé M 21 can be

ressure on OW pressure Side nee

imMpreveRtAbredyitproding thé CEP i e Rfri é}%ni:@fme bf thE refrigeration cycle
refrigerant cycle can be made significantly. According

device @. fi f t eent h enbodi nent of the present invention,
even when the ejector 16 is used for the refrigerant
cycl elhrecerppreassig efficieagyin the eoraprasser 1tofbisesEdio ABY1/ AE2 of an

R T T A A T —
b5 A% SHREHAF 1281 o B8 ELARAEE 12, G Bnapyof e

refrigbrahewh iy beligy act0bilp gompresserf intthe coflfpresssri Pr, 246  For example,
can be easily set. Thus, in the present enbodi nent,
wher the gotagionabspeed s thaspriegsuarizing ameudntsof thes comipressor 11, 21 is
revent the flow velocity of the suction refrigerant

inEregRerg the Bfigs@nd lempertuisissingeeapst hnthe EoRifRiceg and thereby
g TGRS A PR s B PR HARSIRTERY reducea.

becaugfud, e tihd P¥friy8Hationt dycd dblRe 10, if the pressure difference between
the refrigerant pressure on the high-pressure side and the refrigerant pressure on the
low-pressure side needs to be increased, 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 cycie 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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refrigerant flow ng fromthe suction passage 16i into
the m xi ng and pressurizing portion 16e can be
changed by not only the deconpression characteristics
in the suction passage 16i but al so the discharge
refrigerant pressure of the second conpressor 21, the
suction passage 16i of the ejector 16 can be eaS|Iy
ejtotond®.carobagesidf eete, the flow vel ocity of the suctl on

refrigerant rovm fromthe suctiqgn passage
into » i £ Sregant iment, epﬁj??tpbﬂelf@é" Q%ﬁaﬁll)/ configured so

asgtqg't r&v;@ﬁ# ﬂfe; ZI? ?e@giéfsog tﬂ%()? a%é\d?%f lg? ?g‘fog@pﬁ ur'rgethe suction

pd¥s@@e i B\Gintd the %lilhbté‘rf‘d’b'?bs%"'?ﬁmgnﬁé‘ﬂlon bys A Hion® tbgfﬁb unnecessarily

the refrigerant disCharge capacity of the secon
incazedssThalis, Inhthd possert| ernbbdinednt] becausd ithe flow velocity of the
refrigerant 15 flowing fromthe suction passage 16i
refigasanh dowing rgpnaribie psustionr pawagepdﬁt inda theemdbdng and pressurizing
ocj t rel ati

I ted at a ta
pdifans 16, C%Ef%t%@h%n%dt 'enpg iy e dget dgepimpreyion Shetapistics in the

sy BoSLAE 18, RS, I, MoHorbESiHGTER, psélipf ghe second
ccﬁhﬁﬁétsgbr 16, apg Q&t@ﬁsbéysa?%[ 46?%@' thd &3je&r L1EE caRl 6 teisily formed.

can be easily fornmed he O her Enbodi nents)

Twm'efmegthetﬂimm peksitp of trrta/emtmnrelﬁrmrbabﬂnmglfmm the suction passage
descri bed in connection wth the preferr
1@irintsutheemidng REdaIPSeliZing osiehdBetcan be ea@&so ﬁﬁmﬂ}edw gy adjusting

dth
thisaitiabiant yestiiel 4t the SeltDeransalition port Tt & B ieesdr fe.
o es Hoctilingds .‘ﬁ%%ﬁé@?@&°@?ﬁ@“*’ﬁ%‘?§b@“& (drigeHint discharge

cdpaeity Ustt thens@esrResmpbesddir 210thehowhvé bsity of th@¥ualibn refrigerant
(f|UId) drawn from therefrlgerant suction port 16d

flawioggramtioe shetiompassage t6idenio thiemgixangamad pseamnznnggaortlon 16e can
portion 16e. The assage sectional area of the suction

%%Sdgea%ﬁtqu at ghisuifabled velpcitpe r@ﬁﬁY@é@ tmcﬂomaeiopmé of the jet

el Rl bR et et fod B RoRE e ARR resut, the

ccgg@?étmdsaéﬁ r%s?@ct!y%opé‘r?é PG o él:fo‘?ﬁ%a%éﬁ’ ﬁé%asul)? ket t, and thereby the

age area o e suction p ssage I'S Ccon

ejeotobe 6atzmnge dasiliclorineat the 46 flow velocity of the
refrigerant flowing into the mxing and pressurizing

(Ther@then Epsleodifmepis)t he suction passage 16i |s
substanti al | ?_ual to the flo veI cit
r ef r .@Q} %ﬁm%sntfmmmwg\ hasheemniully SBBP?d inpeonsection with the

SR B A, ANl ST e i
bfﬁgfﬁgggagﬁ%&{%hﬁ%%gﬁm@ggilcgglaﬁévg%ﬁhé QpBSrent to those skilled
infthearing

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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into the m xing and pressurizing portion 16e fromthe

suction passage 16i is equal to or larger than the

sound velocity. In this case, the ejector efficiency

can be effectively inproved. The other configurations

in the ejector 16 may be suitably changed or conbi ned

W thout being limted to the above-descri bed . ]
flawmpsingivnelsther tefpgerant illewing intaythenmixing gadnpressyrizingeportion 16e

oy B e naciiael B db APy, BRGAL Woe i fawpvglocty of the

AL T AEB oM o baf AT Wi a8 165 no e miving anc

pidisE@liihgporfiod 168d1e AMiRaiNely PRl phsshgbBeSidRINHrES of the suction
continuously froma downstream end of the straight

paesagiectBi iSgonfigurae tobelobangéd tsveh ithati thg flamdvelocity of the fluid flowing

. pressurizing portion 16e. The 15 straight portion 16_? -

infa;the @pring andarreserrizing eorian hee frosd g suetiglapasspge T6i is equal to

ol e s SoE1 i AR BB BRGTS s3 poerctely
il YRR S o AL R SHESERAy changes o

cambinegasitisut being Aited &8 tHY aBéve-tBScriidtPémbodiments.
configurations may be suitably changed or conbi ned

wi t hodecdsdinggtol amy peé erabodinat efbibvecpresent invedtion, the mixing and

enbodi nments., For exanple, the range of the straight
PTESEUNANg Pagtion 18e.is, @ggtwedow the gféﬁlgtﬁ peHieN g p¥tenging from the

ol o AR 9 l4 Pt $SHBF 14" 888 e st airocten,
ECEHRIAGTpcHaN 19 bR R hord L BHRLER B end of o

stidigletr pattionel §g towheroutiet dfehgtmixdig Ghd pressui@tihg portion 16e. The
portion 16g in the axial direction of the nozzle is L1

steaightportien 1&mds Ia eylindiricakbpassage bavingea imoxstagt dagsage area in its

ressurizin ortion 16e to the tlet of th m Xi n
erlite TGSs At | %PP%’B‘IQ PEEIOT, 1Bhe 1S ePRIIGUPAesYG, (Nt passage

. €. .Xi 29 d riZi i.Qn ' :
sdchionblo B Y CoyPRERY PEsRB DR A7 IR, dpgreased tovward
dévasstraBing | IROtHRN floRT 8iF6etidr? o Sh8 efrigtitaffe IRBheDBjector 16, the other
configured such that the refrigerant is pressurized

configusaticavst mayy bé hsitabty cBanged tdrecarhbineddeithoutobding limited to the
enbodi nents of the present invention, the ejector 16 _
abayepdeseribgd ambodiatantser ben exaraplel thegrangedf the stiaight partion 16g in

the refrigerant. is branch at the 7 pranch portion,.
tng oSl reBR aralie PaEAG Tonas ik puch dBaC g BW Vefddities of gas
k i RE tig 1 i.at . N ar . "
R S et DANED S Skt SO g mising anc
pres$uiniZieg giorton CEe! Bed@inieCequdlt aOBACPAItREr In e eahde  Alternatively,
t he exanpl es of the above-described enbodi nents. 5
wiren thexlemgtheof theestrsighttpmrtians 166 in the axiakdiractionwad the nozzle is L1 and
can bﬁ used for a . n .
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/L.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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refrigeration cycle device shown in Fig. 26. The

refrigeration cycle device shown in Fig. 26, an

accunul ator 20 is |ocated downstream of the outlet of

the ejector 16 so that the refrigerant flow ng out of

the ejector 16 can directly flow into the accunul ator

20. The accunul ator 20 has a %as refrigerant outl et
braneippediann 18 o arupsgeaanside®!dbe mazales] G irothe refrigerant flow from

ESRRREFEIE Pgnais B b 1SS anue vsoa o
ety B, Yhod SR ERL BB PR S of o

aferEriBed Embddimends refrigerant evaporated in the
evaporator 19 is drawn into the refrigerant suction

port Fct6exarhplehehej ejettar 16.ofl thet peegerit ringentidn ean be used for a
cycl e device shown in Fig. 26, the 15 refrigerant _ _
refrigeatien eyelmasvicer shpwin it Fie 26 dHwo rejrigeradioniayclendevice shown in

38 5B G038 AR st o e ciector 16 50
A BISGRA b GRTE o ML 1 By ATl sccumtator

2 ccphélidtguhfulatey 09adf at §5s frefriferd®t batdthcamed! 1B Me refrigerant
is used for the refrigeration cycle device shown in

Suetign side dfhiheepempozsserf1ici antya tiquidbeefrigegraot editle? @ohnected to a
the exanple shown in Figs. 5A and 5B, the suction gas
refrigeraniciniattofian ewapeiaiaretd sa that theoliquid refsigeranttsaparated from the

SRLTHABA B e AN 20 W0 SHE B8 r 10, T o
RSl i 1P R st o

1620 6f ehpoBjctsr 16e mltﬁégﬂﬂrig@fatipHBcwe FdlicdAhoh in Fig. 26, the
shown in Fig. 27A, 25 gas-liquid two-phase

refrigeranfdlawing érm the thdiatar 12 isdedempreissed én the naazde 1 6a and the gas
E_,ort 16P and can be deconpressed in iso-_entro% inthe
reyigeraniniromstheyevappratar 19 ds drawn dntorthe ejgctas tfromethe refrigerant

suBig AL 168, ths BieP-sbeifa HEnoR oA SR hod e d0G Even when e

ejSR6P AR’ 88t dirig"td 2Ry SSHd BPXnhé Trét 33 %ﬁh'érﬁ%&’iments is used for the
he escri be

two- phase sate. 30°Int above-

refrigecatiorecycle debicefshown inarigd26é ethei glectantffielericean be improved.
carbon dioxide is typically used as the refrigerant. _
Howeverthe agxampler ehowpenahigs. HA 48dgbBethe Isuckanvgas refrigerant is

refrigerapt or a generally known fluid be used, .

doEBMRSYSHH & ISCCaRBORY. ) 1Y GHCHGI OFSFRFT 15k HAWEYRLy they suction gas
; [ e- ri bed

ol Ate PR IR O B Acortfheblgy FRBYSARRS! L0,

a velrigd 27 Bna VB bt® Mddiféd RBrple€bf Fi 5B. X and Y in Fig. 27A

refrigerator. However, the refrigeration cycle 5
andevigc 27 Begorespomddofthe enléngeddparb®Bein, Fig. 6Axeds shown in Fig. 27A,

refri_c?erator, a box having a cooling )
gas-liquid two-phase refrigerant can be drawn from the refrigerant 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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function, _a cooling device for a coin nmachine or the
like. I'n the above-described enbodi nents, the first
and second evaporators 17, 19 are used as an interior
heat exchanger for cooling air, and the radiator 12 is
used as an exterior heat exchanger for radiating heat
to outside air. However, the first and 10 second
genegpiy-knaws réffigetdntnaya lgenesaly kesovem flaid erayobe huset. For example,
exchanger for absqrbin% heat from outside air, and
carh@hhxgn@@ based refeigermnt maybgdisgd asthereligeraat
exchanger ,for heating a.fluid o be ated suc S. .
wat e 35 2bpYe-aeagribed efodinnls e es3aefant YEe.dige is used for
i ot i f . : \WFA . .
2 LEWERIIF Eofidilio S1EF 2 vRhidho REboRUEE, NGkt HelfBhigeration cycle
devis midiaBe ssednfbr B fikéd GRldlaNa e FéTrigeratdrl @ BbR Mavily a cooling
being within the scope of t he present i nvention as
fudetiom edcdpjinghde vigepton decbic iInsactine 40thahlike.i s cl aimed i s:
1. An ejector conprising: a nozzle configured to
decortptiag abayerdeseribrd ambodirents. Hie firshand sgeengevaporators 17, 19
as-lJjguid.two-phase state ligyid state and a, .
ard {5ee! 4% nf ii8RoE RaREe e Rrges dof fihlinGAt Andl fiecmdiater 12 s used as
e i . . . a . -
ar SerBr heat o pRaRRI oF Fadafiig MRt 16 Tultilo . 2 Holear fhe first and
seebntiewvapbritarg €7t finfayose aséelasnm bxtetior hBat &hanger for absorbing
and a m xing and pressurizing portion in which the
hefat filogn putsidel airy and thee radiator §@r maytbet heechas ancntatidr teat exchanger
fkuid dra@ﬂ fromthe fluid suction port are m xed and
fog hgating a fidtg\peynealed sycluaswaleror @ira Jhat is, Joe glector 16 of the

orb 48 AHPERGH, A o AT o Bt BuRbS3BHE St BB P heptno onctin
orflrRE chbbig furRtibh Ui d suction port flows into an inlet
of the mXing and pressurizing portion, wherein a

f1 ui dyrhsshamges aad ahotlifieatiores iaes to dss agderstood as being within the
configured to be changed such that the fluid drawn
scppe@f 3% presgind invigetipo mspaafineddywitbecmpensdsedclaims. he 15
suction passage substantially in iso-entropy. 2. An
ej ector conprising: 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-critica
state; 20 a body portion in which the nozzle is
di sposed, the body portion having a fluid suction
port fromwhich a fluid is drawmn by a jet flow of the
fluid jetted froma jet port of
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the nozzle, and a m xing and pressurizing portion in
which the fluid jetted fromthe jet port of the
nozzle and the fluid drawn fromthe fluid suction port
are m xed and kinetic energy of the mxed fluid in a
gas-liquid tw-phase state is converted to pressure
25 energy thereof; and a suction passage through which
Whatisfdlaimedlisawn fromthe fluid suction port flows
into an inlet of the nixing and pressurizing portion,
wher &i-n Anejester RIEBEYBIar ea of the suction passage is
configured to be changed such that a flow yelocity of
Che. P perte (BRRRrethRodesRriRtass At rapan Ll 3f agY Qg state of a
ii I ug ti [ hst.anti.ally
oBAiE Nt AL el S il SAREAAE o SR AN o

t he jaebodyppértioh ih MehictlPBvd AozA)é & HiRPoBEX thE RIMY portion having a fluid
pressurizing portion. 50 3. An ejector conprising: a

sustion pertdoomiwhicke a fluid Gedrampr by 8 jetftbve optivedfisd fiettadifrom a jet port of
any one state of a gas-liquid two-phase state, a )
theinogzle. andiamixiag Angpepseizing artias iy which thediid jetted from the jet

poEht B hddai A Ind Rjclitalnduiid ok T SCotiasiorh Atshmixed and kinetic
S i ot Lo of ol S
erl;ér?% ?)f Eg?ﬁhg@ iﬂﬁg qrr]ﬂo § qu;g Iﬂigirn%’ t‘g"’%ﬂgﬁ;ﬁ%ﬁ%% t6Avétito pressure
energy theresf; agdportion in which the fluid jetted from
the jet port of the nozzle and the fluid drawn from
t he fa suclicsupassagepthrough avhiclx dhie dlnit Kiraven ifitom dinee flgid suction port
of ,tg}e m',>ied ]{#ui din a%(%as-liugujd two- phase state is
flodsDEe 2R iNIeLOIINEJaNINg R BIFPUIRBBRATORNG 10 a
cti t . Chet [ Lk rawn fromthe
F1'ai PHRF BAg, pAchigR e By OPE Sl B4 Podired to be
ch@hgears@%ﬁLtha@tr{agﬂmardrh%,frquw'fMicP(sjmt:ﬁédrEgBﬁgiaaeo@b?éssed in the

of "the suction passage Is configure ange
sustioh pabsagesabstantiallydaiisy-entropire fluid flowing into

the m xing and pressurizing portion fromthe suction

passage is equal to or larger than a sound velocity.

15 4., The e%cﬁctor according to any one of clains 1 to
3, wherdl FISHE" $9MPHSINGassage area of the suction

passagen (YN} ¥ |
P on ozl TS G0 Lo AREL AT B one stato o
galRARAY Bvo-PRale stHl8, £1i§GidMtaRCE Histpet-erificAistaté;
wherein a reduce degree of the fluid passage area at
an i @l Eadyspartionfin winichs thet neezlg ssdispesed; thabgdy poltion having a fluid
reduce degree of the fluid passage area at an outl et
sugfiere peft fiaia which adivigis<draye, by a jetTlow of the fluid jetted from a jet port of

the nozzle, and a mixing and pressurizing portion in which the fiuid jetted from the jet
port of the nozzle and the fiuid 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; and

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 to 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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6. The ejector according to any one of clains 1 to 3,

wherein 25 the fluid passage area of the suction

passage at an inlet side of the suction passage is

gradual |y reduced toward downstreamin a fl ow

direction of the fluid flowing in the suction

passage, and the fluid passage area of the suction
passd@yeAatejectopubingrisiigde of the suction passage is

gradual |y increased toward downstreamin the fl ow

di r e Ne&zlefconfigurad fojdegamprassi anf expamd asiiiid imany one state of a

o318 4o T3, B k0Bl 855.7
pr OV'éjﬁéi%)gEgﬂﬁmn%hiQHEfél nﬁfﬁlé @@gtsﬁbséwthgctﬁo&f %c%rg(sn having a fiuid

nozzle a n-nner p pheral ace o

SUREbA Ipdt frdmAvhich @ fMiig ¥ SfavarBp agdbMibw of ey fliiASet®dd from a jet port of
claims 1 to 6, wherein the suction passage is

the owfzizipyaed dynixingtamer presgalfizing @obitorp mowhitbdhe Hidcjetted from the jet
9. The ejector according to any one of clains 1 to 8

Parhet ternaazie ARd Mhe fluiddranmelramdhe divig suetingepert are mixed and kinetic
iR e o R o BasHid -Shase: Bl & SBpverted to pressure
e'{g?éﬂl%épfj St hal py of the fluid at the jet port of

th

nozzl € 1s equal to or larger than an enthal py

di f f er soewor( pagsdys wronge Whish be dfuid deavmh Y ake iR suction port
inlet of the suction passage and enthal py of the fluid

fiowes inbe apunletof e mxing aod pressunizingpp@tion5 10. The
ej ect ar a_ccorﬁli ng to any one aof clains 1 to 9, wherejin

the Y8R antuigr BasIAGez AFRA Hhrthe osGtion: BAFSaS tsy cpYfigured to be

crpoBH SRt h 3By FABEAY b A8V TG n8 PG nc pressuraing
r a
P e g RO da R W B 3B Rl el
pressuri zing portion, 20 the straight portion is
cylindrical passage having a constant passage area in
its entithe ejenjer agnerding texashenagobetaimsnt ite 3, wherein the fluid

pasaAtR HTRG aRe: wietoh Baas o prdeslbBeincebvianard downstream in a
' i j Rela luid. 25 11.
ﬂ#ﬁéﬁéﬁeﬁrmgg@éér ﬂ%@a{ |éq§%§ﬁ%tl%95§£%qééi gl t he range

of the straight portion is set such that the flow
velocities of gas fluid and liquid fluid within the
flui &d. The ejector according to claim 4, wherein a reduce degree of the fluid

passage area at an inlet side of the suction passage is larger than a reduce degree of

the fluid passage area at an outlet side of the suction passage.

6. The ejector according to any one of claims 1 to 3, wherein

the fluid passage area of the suction passage at an inlet side of the suction
passage is gradually reduced toward downstream in a flow direction of the fluid
flowing in the suction passage, and

the fluid passage area of the suction passage at an outlet side of the suction
passage is gradually increased toward downstream in the flow direction of the fluid

flowing in the suction passage.
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flowng into the m xing and pressurizing portion
becone equal to each other in the range. 30 12. The
ej ector according to claim10 or 11, wherein 52 when
a length of the straight 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 Wi xTing efevdopaessrdingztognpare oh claims he tausi, avherein the suction
direction is L2, the m xing and pressurizing portion
passageris injavidad hedween an guter pgmipﬁenzal sudfage ob the norne and an inner

el ector accordi tg clajm 10, wherein the nixing and
p%ipi’gegﬁlrsqua&& &ﬁggtbiogﬁ ROLiYNf i gured such that the

fluid is pressurized in iso-entropy. 14. An ejector

conprising: 10 a nozzle configured to deconpress and

expargl arfé @E&tbﬂa@é&dﬁ@etéhﬁ?%r@ oficlaifdst ko %W\nﬂwer?in the suction
t wo- phase state, a liquid state and a super-critica

pastsage;is aodfigureddy arwtheonozale Wdbelprovided daaredn.i s
di sposed, the body portion having a fluid suction
port fromwhich a fluid is drawn by a jet flow of the

L N A M
o B 0 Sl B, S EGT o 49 bowoor

erthapyidt theMerdit &1 iflétoMh¥erbzzleland eRttaIgAst tHedliid at the jet port of
two- phase state is converted to pressure  energy

thehmezzlsf is edqueat 4o or tdngenithamgnamihalpy siiferente dabpbétween enthalpy of
is configured by a straight portion extending from
theflid at ke iplet Pﬁﬁ‘%'—i&tﬁ’@ rassageadl gnthalpy ofdhe ﬂuw atithg outlet of the
n an 20 expanding portion extending froma
SJ&@&ﬁi@SQ&?End of the straight portion to the outlet
of the m xing and pressurizing portion, the straight
portion is a cylindrical passage having a constant

passade drteaejedtoridceortitg tanpoae.of iimishetoed peRehely
portion is configured such that a passage secti onal

ar ea the mixing 28neé xpresgunzingopoition is apnfiguedd Yy a straight portion
[ nfﬁi,eased tgvva,r ggwgstream ina flow.direction of the
exXtending tiem thednigt fithe MPdRE @ndgPresSHIiEng, Potion ik drange, and an
f rai qht ' IS t.such,t hat .
expB T REch BREnStr it SOUOHPEh by 3HF B oo to tne
outliet BF the ki Bhé pressurizing portion,
the straight portion is cylindrical passage having a constant passage area in
its entire range, and
the expending portion is configured such that a passage sectional area of the
expanding portion is gradually increased toward downstream in a flow direction of the

fluid.

11. The ejector according to claim 10, wherein the range of the straight
portion is set such that the flow velocities of gas fluid and liguid fluid within the fluid
flowing into the mixing and pressurizing portion become equai to each other in the

range.

12. The ejector according to claim 10 or 11, wherein
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30 flowng into the m xing and pressurizing portion

becone equal to each other in the range. 53 16. The

ej ector according to claim 14 or 15, wherein when a

| ength of the straight 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

t he véhen aileggthnof {heestrightz podiopantaroaxiah dirbetiex ofithe nozzle is L1

direction is L2, the m xing and pressurizing portion
andsadengthdieradhe delet of the pixing ncdpresgurizing nortipre to the outlet of the

gL ector according to any.one .of  claing o 16, .
i 8 RS URRGrhproR Y ecsdghdifacligh o £2; B8 hiing and pressurizing
b the 4lhuid4 5 pressurized in
pdl}{sqgﬁ é%?é@%ﬁaqgu{zﬁﬂﬁﬂgﬁLﬂ%ggn " pressuri zing
portion. 18. The ejector according to any one of
claims 14 to 17, wherein a sectional shape of a wall
surf & dfhe ectorputdrdipg fordaiom 10 whershe the@mixing and pressurizing
i ncl udi ngr an axial line of the nozzle is a straight
pariioR Is gentigyred guch thattthe figickisrrressprizeddn jswrotropy.
claims 14 to 17, wherein a sectional shape of a wall
surface of the expanding portion in a section

i ncl ulquzggg%ﬁbqﬁlxéémgg?gpof the nozzle is a curved

line e e according to any one of

cl ai nBnd#zlé Tohfigumiteiccdécamprit sHthbxparsd afRii®fin @anyare state of a
surface of the expanding portion in a section

gaisnlig uid twgrpliasersiate, ailinvidostate: ard acupee-criticdletated abg
lural, straight lines. 21. The ejector

conbi ni n : S, . . .
accoradli"?fgf B%”'Qﬁ))n sritichinenezzie is dispgsad; thahedyipertion having a fluid

i : . of |l surface the expandi ng_.
S8 PR rom SN ATENS s el S48 57 o el o St et port o
afidf P o twhichtha! ol i
(g REELR, Sl g Bhg5BHA G orkho o 8 1B ehtrom te
povhef the redzalenand 4hé fluitl drawneff@rinthe Mluiccspetivfi prt BrDfeed and kinetic
of the expanding portion at an inlet side of the
enexgvediithg mpivedi tuidiis a I@stliguid twotphasanstelg imdoneerted to pressure

degree of, the expandi ng portion at an outlet side of
e'\eﬁ&’ﬁ@fﬁ%a‘f ®Bortion. 54

the mixing and pressurizing portion is configured by a straight portion
extending from the inlet of the mixing and pressurizing portion in a range, and an
expanding portion extending from a downstream end of the straight portion to the
outlet of the mixing and pressurizing portion, |

the straight portion is a cylindrical passage having a constant passage area in
its entire range, and

the expending portion is configured such that a passage sectional area of the
expanding portion is gradually increased toward downstream in a flow direction of the
fluid.

15. The ejector according to claim 14, 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 equal to each other in the

range.
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16. The ejector according to claim 14 or 15, wherein

when a length of the straight portion in an axial direction of the nozzle is L1
and a length from the inlet of the mixing and pressurizing portion to the outlet of the
mixing and pressurizing portion in the axial direction is L2, the mixing and pressurizing

portion is configured such that 0 < L1/L2 < 0.4.

17. The ejector according to any one of claims 14 to 16, wherein the mixing
and pressurizing portion is configured such that the fluid is pressurized in iso-entropy

in the mixing and pressurizing portion.

18. The ejector according to any one of claims 14 to 17, wherein a sectional
shape of a wall surface of the expanding portion in a section including an axial line of

the nozzle is a straight line.

19. The ejector according to any one of claims 14 to 17, wherein a sectional
shape of a wall surface of the expanding portion in a section including an axial line of

the nozzle is a curved line.

20. The ejector according to any one of claims 14 to 17, 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.

21. The ejector according to any one of claims 14 to 17, 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 at least a straight line and a curved line.

22. The ejector according to any one of claims 14 to 17, wherein an
expanding degree of the expanding portion at an inlet side of the expanding portion is
larger than an expanding degree of the expanding portion at an outlet side of the

expanding portion.
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