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Study of the Operation Characteristics of the Supersonic Steam
Ejector System

H.D.Kim, J.H.Lee, S.HWoo and B.G.Choi

ABSTRACT

In order to investigate the operating characteristics of a supersonic steam ejector, the axisymmetric,
compressible, Reynolds-averaged, Navier-Stokes computations are performed using a finite volume method.
The secondary and back pressures of the ejector system with a second throat are changed to investigate
their effects on the suction mass flow. Three operation modes of the steam ejector system, the critical
mode, subcritical mode and back flow mode, are discussed to predict the critical suction mass flow. The
present computations are validated with some experimental results. The secondary and back pressures of
the supersonic steam ejector significantly affect the critical suction mass flow. The present computations
predict the experimented critical mass flow with fairly good accuracy. A good correlation is obtained for
the critical suction mass flow. The present results show that provided the primary nozzle configuration and

secondary pressure are known, we can predict the critical mass flow with good accuracy.

B
Ju

e ZAREHZ] et =4 =i A Navier-Stokes
2 uighS WStAA olF qtEo] ESQIRF "
=7 1 oA E A 24 #FEFF & B g 9A
A3 20759 Aol FoldE A3 YAEY
AR e IAEAFINE 2 AZ5%

i
lo,
i L

1. B o] A E(ejector) = 1Yo HAE ==
AlA, 3 BF Fde AY7iAYg &5

Ol
FJHE

fot e

LR e
T(PEHR Nedra



218
=]

ot

34

£-0F

=0
3L

& 53 Aty fAE B e 7tA
HZ3e FEae FA otk oJHdHE FE=
& & H-(mixing FA
diffuse2 TAHVs 0] lon, A 2H
AAo] o FHHREY F FES JIAA
FANAER A0 A, A2FJAE
HE&Fe] FAE 4 B 54
£3& 7tAa Sl
gty oz olHHE 13 =EZHEH 3E
fZ o] o}2 24 (subsonic), 2% (sonic) L)L
(supersonic)Ql A9 247} o}5-&, &
oJldE=E EHFHTH 12 2 2 E
7H5ste] 23 FAE olEslAY &)
1A=Ze] {80 FERAN &
¥ TERAT VAU 7 EE
$- 247t F7)olAH, F7)olHE a1

section) I

o 48}

Z(nozzle),

il

F

T

=

1- ‘O

TEHAE F721v Je EA
A, REY odHE 254 HHEZE
@AZA 25%5 olAEHA{FA #3
2 A7t FPHJGP. ol
o84, 5% olAEe HA A
42 %A vH(normal shock wave)7} ©] A ¥
i Qs W doAH, o] B¢ F4
g% AgGede Hxvh 99”. gy

284 olHEHY HAe 1AFE 559
e, 22k9] B2 olAH stEBl Fo
YEAEZ FARE AF oA AAILE
238 4 dth 2 o d HdARS 2T
13H 71A A olg4g xR F Ao,
3 A8 "ol FE3 AEHY YA o
th ol R 1x9} 23 fF £3, ARG A
AZe a4y, T EREY 23 F o)A
B R A dAets /5ol v BEFIEE,
I3 §59 7140z oldH §5L RAEE
ol A7 A7l W&ol

g ojAE AlxdHe AFEAHL 1AHHFY
deiE 2 EHxH] FoiXvx drigtx 23}
fFg olHE wijtel] A3HA oJE&A Hoh
v Ag7AAY fREY AT A= oA H

lo
b

o] wits JdAEA s wige g 1
A @go, 2aFHEL A FERUNAM F
Ae AoZ AFHAFC™. aen 2385F
29 <t wsle] s ojHE HFE5A Wil
E AR AL oldEH A &He AFdEd
RNA 3 F a3

2 AR 44 =) Navier-Stokes ¥
Ao FAHMYE o|§dtd, Fr|PZ L=
AMEEE 284 F7] oldH AxdHe FFE
FE ZAES, 71Ee) d¥ERe niwstich
FRAAGANME 12eF Y AAvst4 Mazp
2707 4359 F e 3% o/HEHE oY
o2, oA Wity 23 FF 4HE Wl
AlA, olge] olAdE el g5 o FgF

& wHEA ZABTH

2. £8% 57| OJE Alag

Figlis 2 dA7d4 588 284 2
oMY Azl Meng Uehhddc Yol
A 1e 1ATERE, 2= oldEHe F#, 3
olMEe =& 123 4t oA HAEAE 7

Z etk 18 =ZERE 14 45EFY
Y P, ©E T, AFHF m)o Aeaet ¢

H7a 4oz Qatd, 23 FE(F I P,
S5 T, AFFHF m)o| ojAE e 3R F

| 2 3 4

Primary flow ., |Mixture flow
mp, T R - Mp+ Ms ,
sl 5
—I |_i07.0 l 72.0 ‘ 1070 |
Secondary flow
m, T, R
(unit : mm)

Ejector 1 Ejector2 |

Ma 2.70 4.35

du 5.8 2.0

dix 17.8 17.8

dx 12.5 9.3

Fig. 1 Ejector configuration and dimensions



H5H AN35, 2001. 9

224 571 0|NE AAHR| S S st AT 35

Fig. 2 Mach number contour for Ma=4.35, dn=2.0,
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