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Abstract: An ejector is a fluid transportation device that operates based on the principle that a high-pressure fluid is spouted
through a driving pipe and the pressure of a low-pressure fluid is increased through exchange of momentum with a low-
pressure gas. Steam-steam ejectors have been widely used for suction, mixture, and dehydration. They can be easily used in
places where fluid moves and expenses are reasonable. In addition, such ejectors are a semi-permanent fluid device that
requires little maintenance. In this study, we present an optimized design by analyzing what cannot be obtained through
experiments in order to improve the device performance, analyze general contents of a flow by acquiring exact test data on
specific and interpretative areas using more advanced experimental techniques, and identify the flow characteristics of a
branch pipe by examining the validity of experiments using computer hydrodynamics simulations.
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Fig. 1 Experiment apparatus and test section

(b)Ds:Dy=1:1.5

Fig. 2 CFD grid of ejector
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Table 1 CFD condition of driving flow

D,/ Dy Q/s) | V(m/s) Re Grid

1.136 1.6064 3192 100000

1:1.5 1.706 24128 4794 100000

2.276 3.2192 6396 100000

1.136 2.51 3989 200000
1:1.9 1.706 3.77 5992 200000
2.276 5.03 7995 200000
Reynolds Number & #-83}311L, 34 &gl
SIMPLE a9 & A1gafsich, Anzae 944

o
FAE E7lelm dsty SA4AE 7]
20CE 7|Fo® W% p=
= 1.82 x 10°N-s/m* & ?JE%}?;‘E}. i CFD 44
Aol A] AFE-% Ogrid-mesh = Fig.
o] Aol F 4500 mm, AFHF-E F 200 mn
o, TEWEI} A3 BRAS 7Horate] 234
Ao A=E xol7] 918 Ogrid-mesh & AF8-313
U R FEHEESTE FYE g s9HE
o Stz Alolol A FSlo] fFu A ofyd
A2 FRFol SHUrteA dA REEER, 2
T E£3 FAAE 2 o3 AAxAS #etet
o] Pressure Boundary & A}-8-3}¢1t}. Table 1 = CFD
Aol A& Mz owA FRE A
Aol gt FEedZe] FF, £, Reynolds
Number 3 A} =5 Yetal itk

i

3.1prv 20t 2 0 E

TE T ﬂ%f& gzl vl 1:1.9, 1:1.5
24 FeHRE T F, B le‘rb
frsol A3 Frans agste] AASI.
T &% e 47 0 = 1136 Us, O, = 1.706 E/s
05= 2276 Us 2 WA A, WA E = H7&5E9E
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1:1.9 ¢ o] Reynolds Number i Re;= 3989, Re,=
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Re= 4795, Re;= 6396 ©|T}.
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Fig. 3 Mean velocity vector field by PIV
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Fig. 4 Mean kinematic energy field by PIV



(a) Re; =3989

(c) Re; = 7995

Fig. 5 Mean Vorticity by PIV
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Physical Property | Unit llzhySI(:l Unit 2 5U3 7% s A8ste] siAs AT
oy A9 AS 9o T TEREI} drjpst v
issipati = oz R A 25 3 BB
Velocity s | Dissipationper | o 5 b Ao mEE Algske] EF el 45 x
ke 100 mi, §57e] A0l Foldt Tl F3b
Pressure Pa Turbulent Pa.- F2Ql 22.5 mm _?21'91 Hs s e, 4
Viscosity S A AR AS 99 TS §5F AGde
A AL 535 r;ﬂ-,}é':_y:_ Fake) =] ;ﬂo}.;;]
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2132
-0.3381E-01
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Fig. 7 Mean velocity vector distribution (Re; = 3989) Fig. 9 Total pressure distribution (Re; = 3989)
(@) Ds:Dy=1:19 (@ Dy:Dp,=1:1.9
0.3400 4770
08417 4233
0.7434 3816
06451 3.339
0.5468 2.662
04485 2.385
02510 1a3
0.3540
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(b)D;:Dy=1:1.5 (b)Ds:Dy=1:1.5

Fig. 8 Static pressure distribution (Re; = 3989) Fig. 10 Dissipation (Re; = 3989)



(b)Dsy:Dy=1:1.5

Fig. 11 Mean velocity vector distribution (Re, = 5992)
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Fig. 12 Static pressure distribution (Re, = 5992)
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