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Exteriorly Connected Jet Pump(&] % H&3 AE HZ) Multi Nozzles(ths =F)

The characteristics of center-driver jet pump which have multi-nozzle were studied in

this research. Jet nozzles are connected outside of the bend rather than inserted in the bend in order

to transport solid materials or fish without any harm. Jet pumps having one nozzle, two nozzles,

four nozzles, and sixteen nozzles were tested in this study. The efficiencies and performances of jet

pumps were studied for several nozzles shape, for three different mixing chamber shapes, for two

suction area shapes. All the efficiency curves for these cases are presented in this paper.

72l 549
A oA
D A F
h *A
H q a5
L 4 o]
R HAAH] (A /Al
M £ 8]
N Sl
p i
Q &
4 &
e Rl
] i
a FH AT A=
8 AFxe] AET 4=
7 guE 4=
ob 2l 3 =t
] et
Hed 19999 1249 149
A oW - RAUER gty
Ao BAYER 7|4 - AAEAT IR
Y2 ¥R Adsty

d . delivery
s * suction
i © inlet

o) © outlet

.M E

AEHZE g&WoA Ayt P} H W
NEEES HAdE EF3ta Bo]l AMEsia Qo
O olf R, FFolE A REol i, 1’47P
o) rdEiy, &Aool AR BAR Fihol FHE
‘%X? % oA FHAAY AT & A

T ol g guk JFEZE THE ol
1“\: A, THE o|FFT F Ao BHAT & &

7bsst7] WiEd rFEudAL Bl o
Azg&F FEPE, g A 2~EYH
(stripping) &, WX (bilge) wW&-&, Z47](fresh
water generater)2] H.2}<l(brine) ¥ &7 W& &,
FAE XA L, HTY AR =4 W wH

1
ol

_O_‘ -4
o”‘ I‘E',
—1) mlo )

|
_)1:
T
T
2
2

F A c@E dFI7IH AAE o)&F LI e
(B2, £82) oF &, wAES AF, A2 AA

&, ol H EFE FTor <y offHu g
=, dEE B RE Trﬂ 59 AXFANME
WAE esae sues odl geaz 4o@
Aoz BaH: oy’ ofd Fyde £
o o]&ste Aol Yo o] Ropo #E o &
A, AEH gz v ¥xk oopdal sfEta



o
32
5]
i

o
ot

o
oft
2,
e

AR 25 AdAlE =58 T8 EFHUE BEEA
Ao, FAME 149 FERFAZ A A" F9
o] FFAHQ A FY&HA(suction line) & %3}
o tt& o (secondary fluid)E &FdsHA Hob”
Jekglol FZoluf ¥ Eo] EFH gud
HES ol & UA goh. EFA L Fa olv
A 2g¢E F EAFAE F&, FUHrE MR
FHE AXNEA 7 X Y7t 4 oy A
2 H@dH" EZ#Q(discharging line) 2.2 $%
1=

AL 10~-30%AER A% a3 g
o] &3 thgd 83 Ao st AP A
z] o] go] 7psEt®?. TEAAY FUHAY &
Folgte 544, A2 & A9 £ AoiA
T Hgo] A € F Ut

E SR m}oi'

1~

3. 4 ¥

g 2% ¥ HEY uF =58 M AE
HZo Aol Agd A4 FAEZE, A FF
o2 #{FE7] st olAEFAR FF

Al 23t 3 ot

AFsordd A7t AR Fol At HIoE F
WAl ME A7 Adsfo] A 5L #§39 AE
HEM AEFAYG AEZLold mE 54 4
zkol WMl E3r4Hel B Ao ¥l W &4,
OFEx&s o83 AEPZLY BEA 58 A+FE
6‘}'9\15}34)
Fig. 1& $4&A8e ANE HZ FxE
AF3 Ut (a)E FYA x=Fol U Iy
AEPZZ a1y gHolY ofF7F FHs7]dE =
Zo] &oj7t Hr}. dx| g o]t FHE Fo]7)
AT AHOE b)Y YRS HE &2
HojFa o
2 dFdME T4 278 AE HE EHold
He2 A WEe 9Rd oF =E& HEH o
Fu 7let 28 E ol AFs AER =&
434 EEd, FAd89 zZr7 g disteq #
F o0 e AES 7|Wes 1ES PE AY
of 712AQ AY# dioly 4tEe FHE T3
A}
Primary = —> 0
fluid = _.)
} Discharging
1it < fluid
Secondary
fluid
(a) Conventional Jet pump
/Nozzles
e T e g
— } J— — N T T -
a ~ Discharging fluid
Secondary fluid
(b) Exteriorly connected Jet pump
Fig. 1 Concept of the jet pump
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Fig. 2 Experiment apparatus
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Table 1 Experimental conditions
1. Nozzle length (L) 10 mm
2. Suction angle (a) 90°
3. Inlet potential head (hs) -450mm
4. Qutlet potential head (hy) Omm

Table 2 Configuration of the nozzle shape in

jet part
oo o N . | e di Area ratio
ozzle shape | No. ot nozzles | nozzle dia. (A;/Ad)
A ‘ 1IEA | 198mm | 0.4
B : 2EA 14mm 0.14
c|l & @ 2EA 14mm 0.14
&
D & @ 4EA 10mm 0.14
o
. &6 N
| E ®8 4EA 10mm 0.14
24
F| o%% | I6BA | 5mm | 014
| 'K
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Table 3 Experimental conditions

1. Number of nozzles 4 EA

2. Nozzle length (L) 10mm

3. Inlet potential head (hs) -450mm

4. Outlet potential head (hq) Omm
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