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Experiments on the practical use of Fish Pump--1
Compared to stream pattern of various siphon and
experiments on pumped living fish and autopsy of

pumped fish

SU WEI CHENG*

In order to confirm the effective rénge of the suction power in operating
using a fish pump, it is important to understand stream patterns around the
suction nozzle;' And, for efficiently operating a fish farm, the fish transfetfred
from pond to pond as often as possible. Therefore,” the stream patteirns comp-
ared experiments were carried out in a glass aquarium (77Xx35X45 cm)in which
a vinyle hose(5 mm in inner diameter)was arranged as a siphon; And the living
fish pumped tests were done from one pond to another by a fish pump of 5 in.
in caliber.

The results obtained are summarized as follows:

1. In this experiment, the relation between average current velocity of siphon

(V) and suction head (H) is shown as V=a Hb. _

9. The results revealed that no remarkable changes occurred in the stream pat-
terns around the suction mnozzle regardless of the position of the suction
nozzle or change of the suction head. Since the velocity of the stream strai-
ghtly decreases with the increases of the distance from the suction nozzle,
the fish should be concentrated around the suction nozzle as much as possible
to efficiently pump them up.

3. In this test, the pumping capacity (C) or the average current(V) in the hose
of 5 in. fish pump was increase in {proportion to the increase of running
revolution (R) ; Its relation is shown as follows:

C= 2.5%x10%R
V=3.15%x10-3R

4. After the Sarotherodon mossambica pumped through a water separator, the
419 of died fish was died from external injury in the running revolution at
700 and 750 r.p.m.. But, if the fish pumped from one pond to another dire-
ctly, the mortality of external injury was decreased to 27% in running
revolution at 750 r.p.m. and the Sarotherodon mossambica were voluminously
died from internal bleeding.
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5. The mortality was 1% in the running revolution at 620 r.p.m., but the
suction force was decreased greatly. ‘
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Fig. 1. Glass aquarium for this experiment.
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Fig. 2. Pumping up living fish of Fig. 3. Fish pump of 5 in. in caliber
Sarotherodon mossambica used in this experiment.
from pond. \

Fig. 4. Running revolution measured Fig. 5. Autopsy of pumped fish.
by hand tachometer.
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Table I. Ratios of the equipotential surface at various distances from the
suction nozzle compared among different siphon. -
) ire . Nozzle position
Distance Nozzle position with h=65cm : -
from the with h=100cm Average
nozzle* Upward Horizontal | Downward |: Horizontal
0 1 1 1 1 1
1 6.8 7.8 7.8 10.2 8.2
2 38 46 40 64 47
3 117 112 108 149 122
-4 231 219 207 256 228

*Indicated by taking the inner diameter of the siphon hose as unit.
h : Suction head
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Fig. 6. Relation between sctuion head and current velocity
in differently sized 'siphons.
®Siphon, 10mm. in diameter, and 250cm. in length.

OSiphon, 5mm. in diameter, and 250cm. in length.
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. Fig. 7 Stream patterns around the suction nozzle held upward
. " with the suction head kept at 65 cm. A .

Fig. 8. Stream patterns around the suction nozzle held hofizontally
withithe suction head kept at 65 cm.

Fig. 9. Stream patterns around the suction nozzle held downward
with the suction head kept at 65 cm.
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Fig.10. Stream lines and equipotential Fig.11l. Stream lines and equipotential
surface around the suction ~ surface around the suction
nozzle held upward with the nozzle held horizontally
suction head kept at 65cm. with the suction head kept at

65cm.

Fig.12. Stream lines and equipotential Fig.13. Stream lines and equipotential
surface around the suction surface around the suction
nozzle held downward with nozzle held horizontally with
the suction head kept at 65cm. the suction head kept at 100cmas
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Ratio of current velocity =~
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Fig.14. Relation between the stream velocity and the distance* f'.roxh' the suction
: nozzle when the velocity at the nozzle is regarded as unit. . :
% Indicated by taking the inner diameter of the siPhon hose as unit.
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Fig.15. Relation between pumping capacity, current velocity and
Runing revolution. o
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Tablell. Mortality rate of Sarotherodon mossambica in test.

Test number 1* 2% i 4%
Runnipg revolution (r.p.m.) £ 700 750 620 750
Length of fish / 6—20cm | 6—20cm | 5—20cm | 8—25cm
I
Number of fish J 241 261 71 623
A .
Number of fish died with progress ?Vllg;m 0 3 1 27
of time after pumped 6hrs. 4 19 0 4
12hrs. 7 -6 0 10
- 1day 6 4 0 7
2days 13 15 0 0
3days 6 9 0 0
7days 0 0 0 0
Total 36 56 1 48
Mq;'_fc:ality rate (%) 14.9% 21.5% 1% » 7.7%

* The ﬁ'sh were pumped through a water separator.
** The fish were pumped from one pond to another directly.

Table TI. ?assible causes of mortality of Sarotherodon mossambica as found
in autopsy after pumped experiments. :

Test number

Number of fish

Autopsy observation

1 12
N 10
1

2 ' 22
4
30
3 - S |
4 - 26
‘ 9

13 .

13

Internal bleeding

_ Breast bleeding

Liver break
External injury
Internal bleeding
Breast bleeding
External injury
External injury
Internal bleeding

" Breast bleeding

External injury




.No. 30. Oct. 1978 ' o 219

PR ELIETEN & Rk ey s 7

BEREHEZHE (C) » ELAETRER (R) TZERTEHE (V) mzE GRE
FETERAGES 5m o HHHAE6m » HELSmOFR TEE) » HERMEISH T » HHE
BRI BRI 2 R TR A - K BIRE S RILIC=2.5%10-* R, V=3.15x10" 3R§T2 °,

BB HE M HETRABAER—BRE E’%Eﬂﬁ"ﬁ%ﬂﬁﬁﬁiﬁ? %@z@éiﬂ%l
it EE - IA@E?EU%I%%F&%‘“;@Z?EE%% ) WAL LRSI R » HIECHRIEGRR A
L EEINETRFEI » fiZh B EHERNERNE  BRBRKSEER it“‘lﬂﬁ?jliﬁl"‘
HESME(External injury) MSEGUHE EIESARYE - BEROREREES) - (B
KOS - THEL SR A fi7bsE » ZEMESH750r. . m. » FKI RRARERM (Internal bleeding
) THZKFE » W AREEER ~ BEhX  MEEMEEAEZAZ(Internal injury) s REHE &
56201, p. m. B » B A RSMETITE » HERSCIF M5 » TIEFERE% s RE AR »
WA R AR IR « B2 ERRER EASEEIEEEE s THERTT 38 B 2 i (> 1963
) AEBNBEFEL  EEHER 7005 750 . p. m. T AERRERAKSEER » HAGTIEE
(R FET-AMALY » iR %1964 R R 230/ RE » ) M ERAKS B FERTEE » 3
R750r. p. m. B » FERIRIRES - TERSBER  AIZETR RAMBRFEHWE2TY 5 AERARKSHERS
Kf » J2700r. p. m. Zﬁﬁ'l‘ﬁ?%ﬁﬁ%%/ » AR 750r. p. m. f » RIERT8.5% FT{E%
S EEDE s TBEEAET50r. p. m. B2 92.3% » RIEEHS » REBSESRER B » ARTGE » Bl
I F W R SR ER ETE (Knotless net) » LEAEREMEMIT BRAER
PR B RS R DU 20 R - BERIRE DR - RO BB RS FECE - FEKE
F7hAs 2% (Submersion type or underwater type fish pump) » BIFIA{ERE
B s JEER K » AT EEE  BEBE (Bardarson, 1971) .

i =

1RS> %% H SRR VEIRIR » BV =aHbRRZ -
2 BREET » FRICRE Y J7 I  BEATEEE0E » ARBADZ AT KRNI BRI - B
PR BEEIR A O IEREE N - ARG » B2 ESURHERIER s ML AFIAABERATE
» ERBEREETRRAR » JTRRERHEE -
3. AR - B2 HE - BRZT YRR TEENME » BSHUTIARRZ |
C=2.5%x10"%R
V=3.15x10"°R
A BEAET00r. p. mR750r. p. m. T+ EFBAEEMBRINEL » FEAKSD RS - » B RSB TZE
Y IETEC RACALY » BRI HESS » ZEET50r. p. m. B ME B RMIGERBRMESR —
W > RSB RTEZ HERTGETY » TR RER - M BT o
5. 8 EREES620r. p. m. B » BEFECAE(S  # 1 % » RARDURERE -

ARBELEFER » REMAFERERRELZRE  FREHGRFAMMERAIESE -
RG4S SBRBHERZ EAREN  HEIOMR - XRARETHRASH R MR~ &
BRSZHIESRE - BiAE 2 BB RIBMREIEE - G -



220 Bulletin of Taiwan Fisheries Research Institute
BETR

Lﬁﬁﬁ‘%ﬁﬁ(wﬁ):@%ﬁﬁﬁ%kzwiﬁﬁoﬁﬁ%mﬁ%%ﬁaﬁﬁ%’%%%’ﬁ
—38.

2RBE— - ERAEE - SRESH BRB= - JNEZSH (1964 74 Y va Ry FFHCHET

| BRIV » BARKEBEHES0 (6),486—489. |

3.REESE (1963) :Fish-pumpoEA{tcT2HE—1 » iRAEEHE » 5, 1331

4 EFE (1968) : MIEERINE  IEAREHEE 6 ZH T H » PEBHAT > 1910 Adt -

5. %S B HAA SR FUR (1964)  @MEAHAREE  HEEEFRAFTAT
2 73~100 » &t - ' o

6.=REWH HEE= REF— F2BEAIB=E1963) 1 71 0Y v Ry FFBAT
5HE—1 » BAKEREI29 (9) 841842

7.5RM7E (1963) : Fish-pump® L A{LicBi+ 5 99— » HAYgERHE6, 131—142.

8. /L= (1963) : Fish Pump Flfic+ 5 MEAT LT 5 - FMMS6FERMRIIERER
WRRmD S+ s HERSE 11 - '

9. :A2MEL S AIEBES SREM - REE— > IHEH - HmAES (1964) (74 YvaRkvT
OB TsHE—V » BAKESBSIE » 30 (12) » 951~954. ‘
10.Bardarson, H. R. (1975): Deck equipment for purse seining. Modern Fishing
Gear of the World 3, 286-287. Edited by H. Kristjonsson, published by Fishing

New's (Books) Ltd. London.



