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ABSTRACT

Liquid ejectors are widely used as marine pumps, inducer
stage for the boiler feed water pump, boiler recirculating pump,
cuooling water recirculating pump 1in boiling water type nuclear
roactor and a deep well pump, because of their high working
contlidence and simplicity. Furthmore, it requires only a modest
net positive suction head tor cavitation-free operation and it
can be ineialled 1n remote location from mechanical power sou=
ree.

A liguid ejector consisted of three basic parts; a motive
wzzle, a throat and a diffuser. The jet of high-velocity
stream by the motive nozzle creates a low—-pressure area in the
squction chamber, which causes the fluid to flow into this cham-—
ber. In throat, there happens an ¢xchange of momentum and a

P

uniformly mixed stream flows at a intermediate velocity of the
motive and suction velocity. The diffuser is shaped to reduce
rhe velocity gradually and converts the kinetlc energy to the
discharge pressure with as little loss as possible.

[t is not easy Lo presume che friction losses, because it
is complicately affected by area ratio, flowrate ratio, nozzle

spacing, throat length, shape of liquid ejector and so on.

Therefore, the optimization of liquid ejector design is still



280 BEBEAS KB Rk 2i0®

dependent, to a large extent, on the experimental results and
empirical procedures. On the design of the liquid ejector, the
area ratio and the nondimensional throat length are the most
important design factors among the mentioned above,

In this experiment, the effects of the area ratio and the
nondimensional throat length to ejector efficiency are carried
out systematically by the combination of 4 kinds of motive nozzle
and 2 kinds of throat length.

In this paper, the Present experimental results are compared
with the calculated ones by the previous computer aided design
program based on one dimensional flow equation. And also, work-

ing limit (Max. suction rate) of liquid ejector is reported.
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BEBEAS KSR R 810
* DESIGN OF WATER EJECTOR *

Driving water flow (m3/hr); 3.4

Head ratio (N)
Flow ratio (M)

. 285058
1.0168

Driving head (m) 3 20
Buc. water flow (m3/hr) A
Suc. head (m) 3 -2
Discharge head (m) 3 2.8
Water temperature (C) 3 28
Suc. Degree 1 28
Nozzle Thickness (Cm) s .1
Diffuser Degree 3 10
e o e e e st e st it s o e e S e . s et eme e e e s $
I SPEC. OF WATER EJECTOR I
o i e o it e st s i st St i 11 e s s S s S St e 2 e -
Discharge head 3 2.9 m
Driving Head P 20 m
Suc. Water Flow ;3 3.4561 m3/hr
Throat dia. s 1.6 cm
Nozzle dia. ;5 -78 cm
Area ratio (R) 3 .24

i

i
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Hﬂﬁ#kslk!$ﬁﬁiﬁiﬁwﬁ
* DESIGN OF WATER EJECTOR *

Driving water flow (mZ/hr)s; 3.4

Driving head (m) 3 20
Buc. water flow (m3/hr) 3 3.4
Suc. head (m) i
Discharge head (m) y 2.8
Water temperature (C) 3 28
Suc. Degree : 28
Nozzle Thickness (Cm) s -1
Di ffuser Degree i 10
e e e e e e e e +
I SFEC. OF WATER EJECTOR I
o e e e e e e e e e e e s e s s e o e -+
Discharge head ; 2.9 m

Driving Head i 20 m

Suc. Water Flow ;3 3.4561 m3/hr
Throat dia. 3 1.6 cm

Nozzle dia. i1 -78 cm

Area ratio (R) .24

Head ratio (N) . 285058

Flow ratio (M) 1.0165

Red (dt) 179663

Discharge dia.
Suction dia.
Throat length
Diffuser length 13 cm
Max. efficiency 28.9761 %
Nozzle to throat: .26 cm

1.5 inch
1.25 inch
7 cm

‘AS ‘ES EB% ‘A ‘2% ‘AN 'XE ‘AR ‘as

Suc.water according to Dri.head

Dri. head{(m) Suc. water (m3I/hr)

19.6 3.4
17.6 2.9
16.3 2.5
15.3 2.1
14.6 1.8
14 1.5
13.6 1.3
13.2 1.1
12.9 .9
12.7 .8

12.5 -7
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Suc.water accordi ng to Dis.head

Suc. Water Discharage Hesd om i)

Capacity Driving Fresesure im Aqgl

ME A i 15 Fi 25
a4 .7 1.7 i 4.1
2. 1 2.2 R 4.7
S S 1.2 2.6 1.9 Sl 2
o 1.4 2.8 4.2 Db
1o LG 4.5 &
1.5 1.7 .2 4.7 6.2
1.7 1.8 I.3 4.9 a S
1.1 1.9 R 3.1 .7
Y 1.9 Z.6 S5. 2 6.9
.8 e Er 7 .3 s
7 2.1 3.7 3.4 7

Dri. Head
Discharge head

Max. efficiancy 28.97681 %
Nozzle to throat: - 26 om

M
Y
3

»
Hd
]
-

M
W
3

h__“~_%HHE\g S

=TS om 1-6 om 1-5 inaoh

—

1-2% inch T Ccm 12 com

[
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% DESIGN OF WATER

Driving water flow
Driving head (m)
Suc. water flow (m
Suc. head (m)
Discharge head {m
water temperature
Suc. Degree

Nezzle Thickness
Diffuser Degree

+-..._....-._-—--—.«-..—._..._--—-.—-.—-—-—..

I SFEC. OF WATE

Discharge head j
Driving Head H
Suc. Water Flow j
Throat dia. H
Nozzle dia. :
Area ratio (R) H
Head ratio (N) .
Flow ratio (M) 3
Fed (dt) 3
Discharge dia. H
Suction dia. H
Throat length H
Diffuser length 3
Max . efficiency 3
Nozzle to throats

s

Suc . water accordin

Dri. head(m Suc.
19.7
17.7
16.73
15,3
14.6
14
12,5
13.2
12.9
12.6
12.4

KB WK F10R
EJECTOR *

{m3/hr): .2
3 20
E/hr) y 3.2
-2
) ;5.7
(C) s 22
P 24
Cm? 1 .1
3 10

-..-—_.._.-..,.——m_—-......,-.‘..

R EJECTOR I

——._——-—.——-.—._,_...--.—..{-

20 m
=424 m3I/hr
1.59 cm
.87 cm

L 3594739
LR15238
217334
1.5 inch
1.25 inch
g cm

15 cm
29,3028 %

a1l em

g to Dri.head
water (m2/hr}
.4
2.9
2.4

-
e

1.8
1.5
1.3

1.1

~N -0
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DQueLwateEr acoor dmg to Dis.head

Drscharge Head om Aq)

Driving Fressure (m AQ!
15 2 25 S0
. 4 2.3 e 3.2 .0
S = 4,5 & 7.4
4} .4 B b.b g.1
.1 .7 7 8.7
1.8 4 ! 7.5 Q.2
V.G 4.2 7.8 9.6
[ 4.3 2 8.1 7.9
Lol 4.5 a4 8.3 10,2
4 4.4 aud 8.5 10,5
£ 4.7 a7 a.7 10.7
7 4.8 A i 2.9 100, @

Dri. Head 28 m
Discharge head : 2-8 m
Fiax. efficiency 29. 3828 =X
NMozzle to throat?: -31 om

1.2% inch % 2 om 12 om ‘
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REREAS KB R4 L1068
¥ DESIGN OF WATER EJECTOR *

Driving water flow (m3/hr)

1]
i
=
tn

Driving head {m) I
Suc. water flow (m3/hr) HEGS
Suc. head (m) ;2
Discharge head (m) ;1 4.8
Water temperature () 1 28
Suc. Degree 3 28
Nozzle Thickness (Cm) HE |
Diffuser Degree i 10
e e e e e e e e +
I SFEC. OF WATER EJECTOR I
e e — +
Discharge head 3 S.2 m

Driving Head P 20 m

Suc. Water Flow 3 3.21 m3/hr
Throat dia. 3 1.62 cm
Nozzle dia. s 1 ocm

Area ratio (R) ;.38

Head ratio (N) 3 486628

Flow ratioc (M) 3 S3BI&TS

Red (dt) 3 228811
Discharge dia. 3 1.9 inch
Suction dia. y 1.35 inch
Throat length 1 8 cm

Diffuser length ;3 13 cm

Max. efficiency 28.4014 %
Nozzle to throat; .26 cm

Suc.water according to Dri.head

Dri. head(m) Suc. water (m3/hr)
19.8 L2
18 2.7
16.7 2.3
15.8 1.9
15.1 1.6
14.6 1.4
14,1 1.2
3.8 1
13.5 .9
13.2 .7
&

KA

~t -
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Sur . water according to Dis.head

[uc. Water Diccharge Head (m &g
Capacity Driving Fressure (m Ag!

(MZE e 10 14 14

-

el x ; e
K4 S « & P
~ - - .

.t Tl

P g Ll N R
o4 G B RDORD
NN e O
ENIREI A s (R

— b e == 13RI
R R U B = SR I RV
s x « 3 s x

NN Aa e

NER I N BN R S
L b b3 o 03O L -0 U0

DDU]DDCG\I\X\JQ"U*LH..';

A i
o e
3 ! .
G RS .4
.7 = b
é = | 7.6

Dri- Head 28 m
Discharge head P S.-2 m
Max. efficiency : 28-4814 X
Nozzle to throat: .2& om
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A Study on the Performance Characteristics of the
Water-drive/Air-suction Ejectors
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