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Steam jet ejectors are an essential part in refrigeration and air conditioning, desalination, petroleum
refining, petrochemical and chemical industries. A greater understanding of flow physics inside an
ejector plays an important role in improving its performance. In this study, analytical algorithm is
developed for design of steam ejectors. The algorithm gives the flow ratio (motive to suction flow rate)
as a function of the expansion ratio and the pressures of the entrained vapor, motive steam and
compressed vapor. The compression ratio and back pressure variations were studied in ejector flow ratio
with expansion ratio of 5 and 50. It was shown that compression ratio increases by increasing the flow
ratio. Also, in a similar flow rate, compression ratio for ejector with expansion ratio of 50 is greater than
compression ratio in the ejector with expansion ratio of 50, due to more vacuum in the case with
expansion ratio 50. The code results were then compared with experimental results that were in
agreement with other results.

Finally, Mach number variations from nozzle exit to discharge diffuser were obtained by code. Results
revealed that the pressurized condition causes the expansion angle to lessen, thus resulting in smaller jet
core and larger effective area. The expanded wave is further accelerated at a lower Mach number.
Therefore, the momentum of the jet core is reduced. However, the enlarged effective area allows a
larger amount of secondary fluid to be entrained.
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Fig. 1 schematic of the thermocompressor ejector with pressure-
velocity profile along the axis [2]
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Fig. 2 vacuum booster 30 inch, with Carbon steel body of diffuser [3]
o.éoyjé))'%u?«o@;5&“|ﬁqbﬁ;ﬂl30;%‘5h)@y2ﬁ
Bl=ss;

239

app oby St (Sl slacend (LAD rizen 5 4l dg0e
sloiinin 1l jgiSel (b (sl s Y 50 5 a5 ac
onl sl oo ags 1950 5 1940 ans o a5 g e ooliul o
A ol 5 5lisyge DS 5 609y Sl Lt e p b s
390 Comlu 4 dazgi b Jg wias o &l ) ba,gSal 51 IS oledol
Slp 5 aledbl ol (pwaie Slasin 4 g5 3 b, coldl
15 oS GBS, 5 el b s g dmlym B b ,gSal el
il 1y Sl b i nals L
95 o 99 Ol Lalyy 5 (22l Jue Sl eslitul b Gadow ol 5o
SIS 09d oo A amlin (el 05T 0995 4 colin 920,98 e
35 Sl 13 b (blesl 5,8 lsel o e 5 ,5%u5 sla e b Jose ol &5
Ol 5 aBboe jieats DS Cond Elo Sae (sl S U (29>
sl & S (VL CBo b ol oty LaS 5 s oSS 95 o sl
585 o o Giegh cnl 5o o eoliiwl Jow sl ceway o Jow
2y cmlin st g LS (250 5 S350 a8 S IS8 glsel (ooles
259w olEglE o WS zae JSas 5l L8 LMl Flo sae g Les olad
odjle pine sl OS5 oy slo ool b awslie o YL cds gl
o Glo,S Jold oSl o (59955 esly (il go aline Ll i o
Syze pby S g S Jlw (299 (S 9 S e Jlew jlad (Lo
iy HlEd 5 e oSS ol oS pl (g S il ASe &
@ % S e Jlw (Bran (29) by o Dl mie 5 )i
ilize blusl Cows g0 50 il slapSly o b (e Jlw
Lyl b 385 S Sz (Joe gl Bas oSl o Ll asb e
e (e b 3 S o SsS  Calpnies 5 3 50 50 Shac
S eSSl 6See llpd 38 pmgie ] Cen b
5 Sl b jleslital 4 G5l s 5 3sbee S g pieeed awann
Sy e 5552 (850 Ll 0,5 03,510 Sz ldos alje o
598k (slo iy (oalas 53,5 5,0 5 o] WL 2B LS s Jao o
slcws 5 o @ b & mlE ouwlael (8 Sl e
sl e LS o8 8 Gl gla, 55|

o395 o -2
Lol oo Jlws sl 53 50 0000 952 553521 Bl g5 90 S ol
oolatul 0,50 Dlasle (43,5 Lol Uy 5 0 Comd 4 o> (1ali (6l mils
Lis b ool Coms 4 oS el gl JBu sl yeiSl Lol 05,8 o 18
O 500 (S el Sy )3 Wiy s8I0 e Sy )3 99790 DS
552 o 6t Bllae M 4 Dl s SO @ Sl 2
bes lBl oy aloye iz sl oSl o 28L Cas sl e S
0975 4 &) SoZag)l b b slajeuilaiS I (293 Sy b
5 6290 Sme B sles palS Caz (Gllee Lilid 5 6053
eSS o, gl 4 o ed 4y 048 g0 colaul [l B ras GalS
sraxly Koo elsil 4y o Jlu o Sl Lol sllye caiiin By peo
gz 5 oobu Jlizlu o5 orite @lahad il by Ceod Jold D> o g
0, Sloe 5 Gl ceai ( 53,55 ply 50 Cuoglie YU liedsl ColilB (g 4

[12] wsb e YU DI

6 o lois16 055 1395 gy piid e Suilse wise


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.17.0
https://mme.modares.ac.ir/article-15-3521-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.6.17.0 ]

Uble 9 (B puxo

alisto boluusl Gl s ) YL a9l (53 )Shes LB duastine (5w 2

Jib Yol -1-4
b glo sas ey 3 o (S ,500) adgl Jlow Sy 5T bl

I R A e A
P, 1

B +y2;1MP22)yZ—1 (5)
Pp o Syme Sl )23 Pp oS3 (255 glo oo Mp, (T 5 &5
Sz YU dolee aSyl & 4z g b sl oo (250 JLad) J3b o2g 5 i
sske 1y 36 o ol el ) (VL 28s gl sue 5] cenny
Elo sue 85 151 =1 %an i 51 15 oz o sl apad S b
Sy &y = Crlns dolre Sl oo el 00y SG 4 1 55 o
Iy dilizee sloghio mhw ;o Flo das @i olou B oges J> 1) ol
L ecdlop pealesd T ar aelsl o oS doles ol ol 53 BB 0,51 oy
ol ol ey et 5 bl o 3
dA du
T =r-n— (6)
byl Gl o0 s 2 Dy X |y dolae ol
dM 1 dAM(l"'(y_;—)MZ)
dx Adx M2 -1 )
oz X slisly )0 mhw - Flo sae dolis (598 onel Cavny doles

(7)

9 s 30 oy zle vae (J5b gy gle vae il b adl e
b b doles b s il odd dale L3 40 45 iU olS5lS

3551 S 1y 36 =T

LSS aliios -2-4

oS g blacdl 51 ey J36 51 (295 (bl Ly abaime (ol o

LS 5l g digdioo bgline SouSy b pgisal Bl a4 (25 s

Selise JoSiS (3B e yieed oBolS o 256 g (blusil sla L >

o (D305 2o ) 5l 205 4 Ele sae rals g bl el o5

OB zse 5 gl LYl 4 by close Cond ol jo 00,8

Psise TS

6] o5 o5 5 @y i o0 |, IS e pos e el iy
_ Myl + el

My, + 1,

®)

m

iSe cey Ve g Jib 5l o295 Oz cope Vol 0 o
(SSe bz S Glise 582l ulpe ;3 6 dolas S b il
Flo dae waliie bli 10 ey s 0 y5T s 1) bl pl 5 5,
9] a5 (oo e 25 j5m (LSS (L >

v
M, = —= ©)
VYRTy,

S oSl Sl 5l am oS jlad g Fle sae oo My, il
LYMus cond jlid a5l 53 BB Loyg] canss abgiye g, &b
LMosl caand e [Llid olgi oo jlid pl b oS cul paSe jlid les
0591 Camy Flo 308 o 2 (55w 23 J3ay8 25k 51 L, (Pom)

095w LS (pgSw JLEB L s plenily dlal) oyl ) izeen
20] W ics s 1315 o

(pdo/pmo)actual (10)

T] =
d (poz/p()l)normal shock

e Loga lo,giSal jo 0yl o Cony Py ardss Lid YU ala, 5|

6 o)leisd6 095 1395 D9 )i ()30 Suille wadie

ObeS Lawgs ol jo el Led (b by, g3l bl o)l (6 i
5 b sl Joe il 5l ol W31 5 T 5l ax 28l asng [12]
9o yel cpl g W8 5 eolaiul Co slo Sl i glsil 8 Sloe b))
L3S 5 il 5l @il 5ype 10 (opate Jos 0 Sl obxl
S drwgd g g A W Ol 5o Sl ool gl g adsl ol
Szl ol sladsep § 5 €51y ool JLid j9iSl 2L, o
5 il 2o o L8 5 gl dae ieeind 5 iU Awiie (i Cex
WSy Gl (b Lulpd )0 jeSel LIS Cend 5 550083 (699)9
o o 43,5 )3 a3, e ol 5 45 (55 J5m 5l (S 355
ol Jo il Jib (2ap 50 (0l bulis 4 i) (bl by
58 @ oAl gl das &5 o)ls Comal Cuz nl JL UL a5 50
Sy (g e b g Sl BYWS] Cand (69555 o sae len ¢ blud]
oy @Yl B b jjeas ity Jlad g 50 awais Flo sae ()l
28 mlonee ol JLad )eiSal s dngi 5 (s sl o il
[12,11] el gl 5 olos )
Dedige banie Jb 0 Sgsitinl Sjpar S by
2 Seggiinl jsb a4 (16 5 Siome b balse (izeen
Dediee pST e )jeekss
JB 5 52l Wl gloce j 5 005 gl (580 5 Syme 3w 2
UV RN =S J00
O PSS TR N PRI EUNINEIEPI:
Jowsl 55 )8, 5 Spg il bluil ol oy 4
Gl pieeind (53959 alaima 0 BSe 5 Syme b LMD
il
e Lod el (Sao J3b (2,5 9) Sl Slbsl olyr B
xSl g lalesS gly &S 5l s e 4 il Gy
(»)9...060 oolatl ojlgs o3 2u
Al Ll g o gam oA eSel by
IS e
5 oiseked oS3 Sesnl ool ©jpa Shol il 8
e oo iy i LS| alaases
S g J3g0 039 SIS oud oS Sl g Syme v 9
At (SLaSs 029 sleS

38521 g o5l Yol -4
[8] ©pms oy sl olas
m, +m, =m 1)

SO g (3156 b,z (28 M, «S e by (20 My, ol o a8
Lol 39000 (g5 5o oglie yl

Ol o
w="? @
me
P51 Ca
Pc
k=— 3
>, ©)
blol s
Pp
E=-—"% 4
0 @)
240


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.17.0
https://mme.modares.ac.ir/article-15-3521-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.6.17.0 ]

Uble 9 (B puxo

alisto boluusl Gl s ) YL a9l (53 )Shes LB duastine (5w 2

sl 95 4 (5399 slayially 1 Jgur
Table 1 Analytical code input parameters

50 5 E bl oo
1.327 Y iy ol S Cos

Ll Dp «S e ylid

celo 055505100 Mg (S (23
o Sl a0 150 T, (iSe gloo

Input parameters

Calculate Mach number (M,)

\ 4

Solve flow on nozzle

\ 4

Solve expansion flow on
mixing chamber

y

Calculate Mach numbers
along ejector

Determine discharge
pressure (p,.)

Fig. 3 design algorithm
b s 3 g
wlgs e I8l 053 0 5l 00 Slaez g, 9 095 b oS (LB e
1 (K) 0515 o Sl sy b i e o5 S 9
JLad Sl g, (B) dilises blucil s )3 (W) bz S s
A i (W) 2 S i Sl i (295 b ey
2 a8 3l e aliZe glagl m Cund )0 5j0eas o5lS 5 iU 29,5
Ad asles Jdoxi g gy )50 ;o 50 ol Cavdy S caalol
SileyS dasls g )L Jlal cqr Glite mlio o B sle, eSS
S5 e S Sl 0ygl 0 (505 4 g Sl 5SS (le
syse 8)lye oles & Wil Glig 4 sl iSal slb .oy
G e e s sla bl 31 s 095 B 05 55
5 el s gz 45 a2bise Sl 350 £S5 olise 5 Syma o
4 Sl Sl Y (catuin Hiennd Sady LS 5 Sy JLAS (S
5K il dlne U g | o tall el soled a5 sl (glaisS
S o 582 o515 S Dl ks W9, edS S sla g,
2 (0 Jlw ooz @0 @ S Jlw o2 (20 Samd) bz

241

ol 5l g eolinl oz 0 abuly Sl el Siekes olSIS S8 0

3905 Apmlocs | o518 15 5 alais s 5,

> 1ob pys51-3-4
5 b Bl @ (Saom (Sole péyde rie sl
S 3 9582l Gl p oSl o Sz ol Jdo il csle
[10] el 5eies 59939 5 J3b 10 Ssolp Gl 5 hliseo slo by
O 4 5l Sl Al el gamg 05 SN 358 Jelge  ogdle
A 6)9p2 aoliies (nl (Ab Cua e g 35S 0S5 N
Jes 5 b e (B USE) eyl dlike ol s
Wl P Sypa gxo LSLQ)}‘S-’" .|
Olad (o0 Jlw oly Jali adgl slayelly o8 )y 1
Jsa2) ¥V s Pe My Mp Pp:Jols S o 5 (38 slos
1
2 di e ol do s (M) b (2s 5 glosss alne 2
Ly J3b o5ols jo Slyon jled g les s 1 ey a0l
delre J3U oS S8 o Spme by (20 Ol R0
o g2 o dae Dliis o (7) Jsep Gebo g 1005 0
s (ot ayl) Gy Jsb & o) 36 aoite grla
tl sae 5 Lo jlid Hemmen (60 Slae sbo il )l S o
ad 4 ghabe ya )lad e, B Olasle cnl 0gdn e
b cwg jlad as led cpl e o) bl oo dalol 150
bglgel ol g oud JuSas J3b (295 50 (ol glgel ool
IS (o0 8,950 (A b
Dised 699y b M abhae o (bludl obx J> 3
ol 30 b U360 & e ploa (7) Jsep olol
alhdors cpl H0 el plo g )lad 5wl oo deldl 58 Cod
39 9 058 zloel J> g (DMWS by Co o 5 7o sae ailxe 4
S e 5 A8 Gloyz 90 Sl 5l ey ((dy) S5 SlE ol
Jse 8 b LMis! L sae g bMust ce s cauzdly bMsl po b
@ Jpot ololy Suls 0 5 digd (o anmloe (9) 5 (8)
dslos 55500 o56lS Jla SIS o Sy gle sae 5 Ly
P9 (5
b el 5 38 e 5l an gl sue sS JLid dulxe D
Coond o LY jLad g Fle v s L Z(pc) ey Sy
zoe Ll loly @3B zoe 5l o oS L2 g 2le sae oz
9 w8 e 5w oS jLad (rals L oS S9d oo (a3
Sy (10) abasly 51 3500 oty Jlid e 5l am 5 5 Las

IV

Com g @i -5
Bl s (K) o515 o @y b Cr cmy e B pno o ]
Sl 1 0l (St (150 Gl sles 5 bwste JsSse o2 (E)
2 sl &1 ey 058 plonil b el )y cnl Gulaslyp 057 p0 by el

6 o lois16 055 1395 g piib e Suilke wise


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.17.0
https://mme.modares.ac.ir/article-15-3521-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.6.17.0 ]

Uble 9 (B puxo

alisto boluusl Gl s ) YL a9l (53 )Shes LB duastine (5w 2

5.5

GEA data
[ Code Results

k, p./p,
“‘I““I‘“‘I““‘T‘“‘I““I““I““I

(1] NEV.<S ERNEE NN N NS S SR S N
0 0.5 1 1.5 2 25 3 35 4 4.5

W, mp/me

Fig. 5 variations of compression ratio with flow ratio at expansion ratio
50

50 blecsl s 3 (W) b2 Cond o 3 (K) 0515 o Ol pis B S

g g odlitl Jlaw (5351 ;0 G505 4 b slies 5 olerd mlio
ol b Sl >b alisde LB coanl sazas oLis YU 5)lse ale
b Gliee 53 oS cnl o adlios gl g Hlais g enkes cudy jLid
530 90 blusil css p3 cilize slaglh > Cund )3 jjeabs oy
L aS was oo ol 6 S 0 oo sols ol mbicwlad 3 )18 w)p
ol ede a8 ab o Gl 5 oty JLad e S ) ol S Gl
limde LB ial33l gz, 5 bs] alaiss 5 LYS ¢le sue iyl
p3Y ol (oo piend Sty HLad (I Cules 53 9 oS8 ee 5l am JLa3
bl Ol Comnd 50 e ety lad Al Gl o5 Sl S5
Ced) Vb slagle S 0 Dy 45 05 5 Glgien 5 sl o5
15 #le sae 15 Sl o e o5l 326 (5.7 54 oy lo ol
Bl s il e s o)Ll a5 jphilan ailo B Conmd o
o bl S nl o LS 2555 (025 (slaosls (o5 (yws 52 50
5 S e Sl Sl S5 25 sloesls o Sl 55 4 oY il
oS ol 1 el sl sy of,F il 4> 53 150 slos o T e 256
LS oS, 50 ewn Spe Jbew 3l @l e omslisl Coz 5
S ol b St 3 Shee (qu)p S izmen 15 (oo oolinl
bawgs odal Cassy Gl ilodslae Jloged 5l s slajlE ple b lge
o B4 slaSs j5 oads ploil awglie g e eoliul LS oS,
5l e 4l dngs o5 Jod (BB CB0 slsS oy slaosls 5 o5 @l
g plowl jioend )0 o giSarl (L2185 (69559 5 (50,5 oS
a3l iseins 00,5 s i s)l88 5l 4 (e 5l O] 0 S
o Gy o s oS5 15Ty 5 ol e el o S o
252l lgier bl Cnl 2 008 9925 5500000 10 Sed S92g ISl ST
Sl ) 3305 e e & SIS s B Sy S Al
b glae s b S5 5 00 e L6 5 Loo Gl sl S5
s 5l Jolo DMl g cunl Jls )93 p lofg Comlas 51008 6l2
ool 45 Wi eS| EW s rine i ye Lo 1 |, B e
o llis ol 5o anS adsi 1) s g0 lide b 5,555 ()5 Ll

6 o)leisd6 095 1395 D9 )i ()30 Suille wadie

A1) Ll gl o o) Sl ede casl o 50 5 5 blodl o
ol 3185wl oo blal (sl Comd ol o ST LS 5,8 20 gl
LT 51 Jloged (ool o500 oolisl o5 @l omins el cgm lgi oo gl
lp opSe b bS]y iie S 05 glayelly (eled oS
Cod Dlposs llie ol 500,00 glalasMe b sl 2l glocs i
5leoliel L 90 § 5 bluwsl glocas lp (b Comd comp o515
S bluwil glacans .ol sud ools (lis 5 g4 (slaloges jo cudyn S
slp (B150) 50 o 5 (4 Jloged) 1 aloye Jbu slaygisal sl
S 593 sl loges 5l a5 jghailen o )ls 35,15 2 al> e b (sla gxS]
5 Mbise SRl o515 S Glie 1Ol S I L el (et
39 GloassS o i 30 blus] Cos iowsy g0 995 ke dinion 4
Jaie B by Cond 0 o5 Gl 4 ols yeSel bladl S (s
S 52 9 2.1 (gl (5 )ke ¢ 5 blasl s b J3b 50 o515 s
b cam & s olis ol s B gsles (g luie 50 Ll
) e Bl i by o b il < 515 L S
505 o S8 45 5,5 oolitd it ol o il 5 (55
4 Josei o il (55,5 o515 s 1) LoysiSxl g5 cnl 5l
Olyee 551055 Jloged 10 5 a0 4 sgam 10 i sl e iSTas
oz oot Bl 5l 3 blas cyl ool 0oys B sgas s gllas
OO 55mmg e (28 5 (Sl Gl 5enkis (639)9 50 TSk sl
dslme gloosls ol aseie B g4 Jlogei jl a5 jshailas .ol o b,
oS sl caims lis a5 ol dlie LS e &S 0 gleosls L oS oald
Qb o4l 0.6 Ol S 03505 10 A5 slaosls
» SFy B it gloygSal o ey cudy Lad s
50 byeSal 5l can ol gldes it Lylyd o b, gS>l o Slee
aS GlgS 4y WS e )8 eoliinl 0550 Slals e wix M lapians
el YL Al e (Sl S i S Sy Hiekd T SR
Sz )982l (b g Sty b s jgm S g0 (sla,eS2 )3 izeen
b i8Sl 5l (B po o)l glalasde LB Coenl ity L3S Gl ey o,
3 bes Lan 5 it slge JEST Sz ¢jennd (295 Sty JLAS ]

GEA data
[ | Code Results

c
N
LINLES LA L L L LA LA BN LN ELELE |

1 TR ITTRRATIN TN NN SRR VIR RA N
0 1 2 3 4 5 6

w, m_/m,
Fig. 4 variations of compression ratio with flow ratio at expansion ratio
5
5 Ll cared 3 (W) ol o i (K) 05155 o s 4 S

242


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.17.0
https://mme.modares.ac.ir/article-15-3521-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.6.17.0 ]

Uble 9 (B puxo

alisto boluusl Gl s ) YL a9l (53 )Shes LB duastine (5w 2

S5 4o -6
welié dor 5l Gl mlio o baygiSal 0,5 0S4 axs b
Lol S 5 LT o9 gaiie 5 0y 5 LS (glitun (S pland
S92y oaiile sl 1l )3 350 (el oS 4l itz (60 e
Ngy ;0 N0 5w sloall (oled 9l oo (a Allie Gl 3l
9 15 S Dlpss aeldl po 058wl B sla Sl o 58l 5 oS
LB 95 ) 58Sl by S iy ieeind Cuty Jlad s
&8 B oy 9,90 D0 5 blasil Cors 95 55 (250 4 S e
iz 5 iy G 05155 s ol ol il L o ol i
i b sl 3 0515 e ke salie gl o o s
5 blucsl cows b g8l 53 o515 Cons lade 51 1555 50 Ll
1 bl oo B0 bl s 5 45 s M5 ol ] e oS 0t oo
oo ol ozt el b a5 o duglie 25 ol b oS gl caalal
RO g IRV PRI

Wl Cend B b (2er 5l Gl gle sae ol el o
aS o, Coedl cuz ol Hiees j0 Fle dae rest ol oud aule
5 BSe gl LS5 0l Sod 5l s S50 Gl o eSS I
edise i et s WS Gz gl sse Sl S e
o 5 e DS oSSIE b 5 g ey ol o a5 ol i b
oolisl 3T oST,20 5 olensl glgol 5l 22U ool &5 amo oo &y Flo oue 4o
L ol LS g gloal (ol hand g ol s o ol (258 Gl o
2 o8 glosl e g Sy B Elo d0e @ plyr BSe 0l
SISy Caond j0 4 w0 SOl eS 4 Fle due g ool £ oSS
b oo pials oy Fle sas Jlade e

e S yg8 -7
e g A
#lo sue M
XS by gle sas Mp
Sz @ m
] p
b zo > jled P,
S Gl S JLad Pom
LMis! Ceond jo 1S )b > sles T,
LY Cond (o Sy by sles T,
X sbowly o cas yus ddlge U
S ol ey Ve
S e (b ey Vo
LS ol ety Vi
25521 Job sbel) )3 e ondoe X
g mde
o9 Sle)S Cumd Y
B m9in;
(39 als0)cniy c
Bt
e e
Ll cond m

243

0.6
i GEA data
0.5 [ | Code Results
04}
Q0.3
02f
01f
L. I ) I ) I I ) |
e 2 3 4 5 6
w, my Im,

Fig. 6 variations of back pressure with flow ratio at expansion ratio
5

S 53 (W) 0l S o 3 55 Say b i 6 S
5 Ll

Cosdy 435 o B J5U (295 5 by Ele sae Sl 29
ol b aS o)l coeal g T 51 j5aeid 50 Flo das uesd 39 00 yg]
5 oS ol LS5 olyr Sund ol e Iy Ol e
bogdioe (Smiin (S b (BT 0l > gle dae  Sudls S e
Wl oo Bl J3U (29y% )0 (o515 5 (blasl slagl 2 Sl 4 4z
S aes e Fy Slinl jlid g gl sue o ok Ol (2 Js)
S e AR ol il

5 U3 s o Alols 3wl i T S 5 o ghilen
zloel 5l 5U pl &S was o 7y Fle dae o o 0 o Sless 5S
S5 5 5t L 3 el i a9 o0l it o512 g bl
LS glo sas 4 0y (386 bz b obyr ST 5 glsel o
ol S 4 gle sae g als £, olSHlS 0 @SB el e 5 S0
b GEalS oty zle sae jlade ¢)enbid (61 STy Cond 0 g sy 00

Mach Number
————— Sonic Line

LU LIS UL N e |

Mach Number

IRV U IRV SR NI SN
0 0.2 04 06 08 1 1.2
location in the ejector

Fig. 7 variations of Mach number from nozzle exit to discharge ejector
with flow ratio 3 and expansion ratio 50

53 Glyr Comd b ieeisd adss B 5L (zg,5 5l glo sue wlss 7 S
50 bl cos

6 o lois16 055 1395 g piib e Suilke wise


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.17.0
https://mme.modares.ac.ir/article-15-3521-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.6.17.0 ]

Uble 9 (B puxo

alisto boluusl Gl s ) YL a9l (53 )Shes LB duastine (5w 2

[8] T. Sriveerakul, S. Aphormratana, K. Chunnanond, Performance prediction of
steam ejector using computational fluid dynamics: part 1. Validation of the
CFD results, International Journal of Thermal Sciences, Vol. 46, No. 8, pp.
812-822, 2007.

[9] Y. Zhu, W. Cai, C. Wen, Y. Li, Numerical investigation of geometry
parameters for design of high performance ejectors, Applied Thermal
Engineering, Vol. 29, No. 5, pp. 898-905, 2009.

[10] M. Ji, T. Utomo, J. Woo, Y. H. Lee, H. M. Jeong, H. Chung, CFD
investigation on the flow structure inside thermo vapor compressor, Energy,
Vol. 35, No. 6, pp. 2694-2702, 2010.

[11] N. Ruangtrakoon, S. Aphornratana, T. Sriveerakul, Experimental studies of a
steam jet refrigeration cycle: effect of the primary nozzle geometries to
system performance, Thermal Fluid Science journal, Vol.35, No. 4, pp. 676—
683, 2011.

[12] K. Ronan, K. V. Bulusu, M. A. Antar, J. H. Lienhard, One dimensional
model of an optimal ejector and parametric study of ejector
efficiency ,Proceeding of The 25th International Conference On Efficiency,
Cost, Optimization, Simulation And Environmental Impact Of Energy
Systems Conference, Italy, Perugia, June 26-29, 2012.

[13] F. Liu, Review on ejector efficiencies in various ejector systems,
Proceedings of The 15th International Refrigeration and Air Conditioning
Conference, United States, Indiana, July 14, 2014.

[14] P. R Pereira, S. Varga, A. C. Oliveira, J. Soares, Development and
performance of an advanced ejector cooling system for a sustainable built
environment, Frontiers of Mechanical Engineering, Vol. 1, No. 7, pp. 234-
276, 2015.

6 o)leisd6 095 1395 D9 )i ()30 Suille wadie

[t
[

31

[41

[5]
[6]

[71

J)‘U n
Sy p
&1 -8

J. H. Keenan, E. P. Neumann, A simple air ejector, Journal of Applied
Mechanics, Vol. 64, No. 2, pp. 85-91, 1942.

J. T. Munday, D. F. Bagster, A new ejector theory to steam jet refrigeration,
Journal of The American Chemical Society, Vol. 16, No. 4, pp. 442-449,
1977.

B. J. Huang, C. B. Jiang, F. L. Hu, Ejector performance characteristics and
design analysis of jet refrigeration system, journal of Engineering Gas
Turbines Power, Vol. 107, No. 4, pp. 792-802, 1985.

D. W. Sun, I. W. Eames, Recent developments in the design theories and
applications of ejectors—a review, journal of Energy institute, VVol. 68, No. 5,
pp. 65-79, 1995.

B. J. Huang, J. M. Chang, Empirical correlation for ejector design,
International journal of Refrigeration, Vol. 22, No. 5, pp. 379-388, 1999.

S. B. Riffat, S. A. Omer, CFD modeling and experimental investigation of an
ejector refrigeration system using methanol as the working fluid,
International Journal of Energy Research, Vol. 25, No. 2, pp.115-128, 2001.
X. D. Wang, J. L. Dong, Numerical study on the performances of steam jet
vacuum pump at different operating conditions, Journal of Vacuum, Vol. 84,
No. 11, pp. 1341-1346, 2010.

244


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.17.0
https://mme.modares.ac.ir/article-15-3521-fa.html
http://www.tcpdf.org

