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ARTICLE INFORMATION ABSTRACT
Original Research Paper Steam jet ejectors are an essential part in refrigeration and air conditioning, desalination, petroleum
Received 15 March 2016 refining, petrochemical and chemical industries. A greater understanding of flow physics inside an

Accepted 23 May 2016

Available Onling 28 June 2016 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

Keywords: . h . L .
Ejectors compressed vapor. The compression ratio and back pressure variations were studied in ejector flow ratio
Expansion wave with expansion ratio of 5 and 50. It was shown that compression ratio increases by increasing the flow
compression ratio ratio. Also, in a similar flow rate, compression ratio for ejector with expansion ratio of 50 is greater than
throat diffuser compression ratio in the ejector with expansion ratio of 50, due to more vacuum in the case with
Flow ratio . . . . .
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.
380 5 Jlew 5005 dsS e g Gle S Giler o b Sl Gl dovtio -1
JJ)S@ )');é solazuwl Sy 4 .]oyfe Qaﬁ.a:z.n eL...a 50 oolaw! 3)90 4 dl.mali';...m )| L&S" L(a)}.bl
o Lo e by 3e8 by 5l Soym ,e8el b g 0TI 0 A A5)ls oage p odes dbdy 5o Woliws (pl il oo (oo (owidige

0 5lS Sgnte sl (288 @lie 5o Sl Gy 05 18 o Wle ogdle VL 00 5 IS (05 sl 5 adss 5 oM sl 5l ais e

Please cite this article using: tamlod oalitw! i3 &yl 5 Wlio cpl @ glan ) (sly
M. Kazemi, M. Tahani, S. Davoodi, Investigation of the Performance Characteristics of the Steam Jet Ejectors with Various Expansion Ratios, Modares Mechahical'Engineering;
Vol. 16, No. 6, pp. 237-244, 2016 (in Persian)


www.sid.ir

Obe 9 (B puxo

ke boluasl Gl s 9O YL a9l (53 )Shes Sl dvastine (s ) 2

OS5 Sliga Lawg ol Cewdy (5,55 S e 5 22 @
o Las 5 adsl Lyl s cos a5 5,5 @l 1999 45 1985 la L
s gy ,5Sal may Lid gly il ke S e sols LS
Spsn Sl o hes gy bllazil 4 e (Slow jLed ool ogdlay
58l e Gl eolizwl U [6] 2001 Lo jo o) Sen 5 s, [5,4]
sy Jeilio [eSal S o Slos g yien 4 (00

b el o e bz [7] 2010 Jls jo o iSen 5 Sl
Loy edel Casts oy gleesh b omls a5 wo,S (gjleacs
Sl b s 3815 59 (g3 ol o [B] ot i tel ST,
sy [7,6] 2w

5 535l (2009) )l5en 5 55 by soaste Slalllae (izen
syl ame; 5o (2011) ollSen 5 (51,583, 5 (2010) ol \Sen
ol 45 el oo 1 0T s a5 ol st alowl g )lis Lo 5 ciin
o [O] olen 5 55 [11-9] wijls ,iSal o Shae g, 2 Lajel
abis olSen ayly 5 (NXP) Jib (255 ange Cosbye &5 wio)S
ol e 5 dols s 220 50 oy oas (gjboans b |, Lds
LY isy olSolS s b s a ange NXP condge o5 a Ll
ORI Condoe (nl 5 adsl Ol lad L ask el cesbize
a4 ol Gl s Ken agly 4 Sl s Slee 5 Wb
@ Wl oo 2 Ken dily; pds b S S a5 ahal (o5 50
Wb oo sl adgl bz Lid oS Sley a8 ss wsy 26.6 o3\l
@l Fer 55,5 L aygly )9Sl o Slae i uile) Sl 4 gl
Dgsn 5390

S S ool Jow S5 5l eoliiwl L2012 Jlo o o) Ses o ybs,y
el o5 Sllee Lt ololid Glp | bl (om) 2 o9Sal ae s
b GlsS e 5l Gl s S 2l gl HeiSal YL glentl,
63939 % 50 Jlow 5 00l bancio LS 5k S yome Jlow iU 45 0l
Dy domis ol s Ll o G Fle e 4y Gl mhaw bS] ahads
Sladie (VL (il JLad S g il @S Cens 8 Sl plenil oS
58 35 ol5 515 s o 4y LY e il o 5 s
[12] st o

5 55l Ll 5se 10 @l 5 Slallle 2014 L s Sl
Lylys awaie Sl o)5e j8 Slaasdols plil (oSl glix! leadl
Sl Glesdly g5y p eSSl eslil sy5e Sl o Shs 5 Slikes
P9y oozed LSl Gl okl e Glaghy, WS 55e
on Spe 75 Sosls g (iludae (oS 5 gy sdse sileant
[13] co 5 )8

O St s 0 Shae g arwgi 4 2015 Jlo o o)Sen 5 1
b1y sl o Slos Ll s lo g cony oo b )5 ad iy 528
Sl L s Gl Cund aiS S S 0 Shes (o dnnlxe
G133l b B yamilaiS i el 45 ol (Lt s wiols 1,5 a9 90
Jol> ol awain eSS b anslio 10 0,Shee cu o 40 o, 80
et e Slios Laylp 4y 42y 0.8 504 1y 26 COP jyolie 0 0
[14] o5 s

PUSRCEL g v S IV RS PR LY L COWR I I FESg E | B
byl cde 4 bolSiws sl DB glacey Ll o sl

6 0 leis 16 0,55 1395 ) gy pieds 30 Sulle Swiao

sz sles &S K 585 Slge 0,5 ez (sl aelKig Y (o aizmen g
Slse (pans 10 05b o oolatul HeiSel S L D> udadi ) adls YU
2 Jhe S gl S gl Oyl 5 byl Olole (0,5 bele (slp
2 ggeeS Glp celie G305 JBe car Glaie b e S
Sl 0,5 K50 olge 5l 0gd so colainl eSSl 5l a8 S
Sgad o,Lil Al Cum gile siS g X mlo 4 g5 0

2l sl adlioe bg)l 0)B 5o L sla Sl il slase
5 S ys8 Cas))cd,8 ploul 1850 ans jo 8)laS lawgs ,exS>l ar;
Kod LS5l calo g b ong e 50 1869 Jlo js leay b 0Ll
eyl 1871 Jlos yo .aisls plol oy 958 Jlislo sl p a5 1,
a5 2o, Sl Gldl o 1) (SoeS @l 5wl ool g Kid S
olcdls plais! cwy co g el csle 4 Al Sladgs
Jhw a5 sisle 15 J36 L sle,eSel 1876 Jlo b a8
P S35l g5 ) o s5Srlals] Sl ems 5 551 T LS e
S, jo oolatulo,se 3151 K0 lo J5U >l Jaol JoYo ais
o sla,eSalicsle @5t s (b 1890 Jlo o 1) bk
Ol st Vs = 5,8 SleS a5 Sl (5 S G al o e
o als 1917 Jls o a8 cul ls oS

2 ol G o)ls LS8 S &S (Gl sledas desge
adisga opho i o ilesle g8 g jgmslasS Buijle awey 1933 JL.
1938 Jls jo 1, Lo wlo,gSal cos olusbinl o g, LS sl
sbojubinl by co HeSel Gl Sl w4 &S Sged e

e aaJS oy (sla il (b y5e 5 5ol e 55T
EEIRERIUIE e SR IR VN NS VE
ovrwd BB sl giSal s O jas ailawlie Glabss cpl g ol esls plodl
oS 2hb sleosls p 0,5 4SS Bo Lo ed 4 00bl o0 505
2552l So b Gl laie 4 abgrye glaslailiil 5 oS o
Sl 0 gaed)l Jles oS dezs cpl b s (B s 59> g0
158l (b Blae g S a lkhd o5 Wl od wYlie g S
2 lsSal b oo s e o age Sl (S S e S
Sygo wdd paie 1942 Jlo o o Ken 5 S by a5 gldlis
1] ol s Sl 5552 0 Shos ) ilate (o, Jao o hnogs

PR )8 pliad dll LlSl 5 gaile bawg (oSl 6,085 S
0y g0 i Ay 900 (61 Kal Gisu Bl 4 il eaniS o
9 w830 &) 15en bolio sleiil jo LISy (Sealiudge s S9d o g
S S gt 098 o0 Dge Bdle (B (Lyr So AT el
g a3 &) (BWS bz 10 Sed Sy ljgh 5 0,5 929 (Sge Bl
[2] sy ey 50le it oo 4 Boglie

slo g5l b 5 o2, slaJoe 1995 JL s oliSes 5 ol
Sy ol by g0 a5 ol olis Slallas ol [3] wisls arwg |, o
9 S e ol By LMl Jols oy, 98 cpl 0,10 892y o )gxSa! Judos
il oo Sub Colus jo b ol jlad o agl Jlw

238


www.sid.ir

Obled 9 (B puxo

liste boluasl Gl s 9O HL a9l (53 )Shes LB duastine (s ) 2

Wl 5 )jeed LIS iz (J3U sodes Ceond oz 5l H9iSa
aS el Sygo cpl 4 eSSl o Shee ogon Ll ond LSz (1 JSa)
My Gl cad 4 ey oF 5l e 55 5 0ud J56 ols il Jlows
b ez 5 g o9bioe s stz 65l 4 Jl BT 5 0
ol Oam 3l S (b szl JBs JLad 5 agdie o5 Sty Sl
00t LIS aliioms 4 Jl 5 00t M5 olmyl cely Joe ol 095 o
oS 5 g oud bl joiSal J21s Jlow b LIS alaidzs 13 5 358
Sglse 4 By 4 4SS Ceend gl oad 2Se Jlw 5 S e Jlw
[13]

S Bl sl o S gy Sy e 5 590 (553 S S
oolaiul al> 1o wix slaasly o Lo jiuwgs 0gd oo oolaiul a5 oyg0 aladi U
Jedo et a5 i S5 K0 b ygSal 4 o b ey gD e
05Ty oy o M gy IS S o J S |y (s ke o ol
Lisgie D U 5 M 5 GulaS L, 5 Lol Sl o8
A b o201 30 D tog 5l liged [8] canl jguslaiS jo oo Lai>
ol o s0lo ylis 2 S 50 K5y d oVgd 3emid (p)S g Jutadl

ol Jxe-3
>k 5 52k ildae [11] ool 5 o fawss 43,5 ol lalllas 4o
LS Jolds (g 90l 0))0 3929 oygiSal Lo (sl Lol (g,
ol Colae ;o b g ol JLad 4o oo oo &l 9 Syme O Yo

e
@l e LOlS )3 culi jlad o ol WS (b sle Joe

e ediloads b gy ol Lelelp a5 e yeiSal o Slase 15 dies
S0 ‘Sﬁ@u)‘j sloosls 4 o w5 cwl culh colis iy

Suction i
Nozzle  chamber Throat Diffuser
Pri ti 3
yoonn [T
M, Pp,Tp _4 -
e 14
PeX. M, P Ps Pa ps
/ Pressure
- Pc
Q
Pe Pe ™~ Sonic
—1] ”‘\ Velocity
Velocity
P el 2 3 45 (s

Location in the eiector
Fig. 1 schematic of the thermocompressor ejector with pressure-
velocity profile along the axis [2]
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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
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Fig. 6 variations of back pressure with flow ratio at expansion ratio
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