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;Experiments on the Practical Use of Fish-pump—1I
A Capsul Fish-pump Designing and its Characters Testing
Wei-Cheng Su*, Gosng-Fei Jane* and Tzay-Her Lu*

To solve the shortage of labor and unstable fishery yield and :to Ppromote the
practical use of fish pump in Taiwan. A capsul fish pump of 8 ;inches in {caliber
was designed for this experiment. At first, the characters of the fish pump which
was tested and the preliminary results obtained are as follows:g
1. The capsul fish pump was tdesigned ibase {on ,the elevation head 6m, Ppump

delivery 3.33 m3/min, caliber 200mm, and hose length 50m. So the horsepower

of the motor was calculated 14 HP in need.
2. In this experiment, the pump delivery (D) or the average current speed in the
hose (V) was increased in proportion to the increase of the running revolution

(R) . It relation at different elevation head were shown as follows:

Elevation head 1 m D1 =—3184.794 (-le—) +10.538
V1=—1718.585 (——) +5.633

Elevation head 3 m D 3 = —4395.487 (—5—) +11.495
V'3 =—-2523.04 (—5—) +6.078-
Elevation head 5 m D 5 = —4638.596 (—g—) +11.26
V5 =—2419.208 (——) +6.012

Elevation head 7 m D7 =—3784.21 (—%—-) +9.3

V7 =—2016.316 (——é—-—) +5.014

3. In this test, the pump delivery was decreased in proportion to the increase of
the elevation head; And, the pump delivery and elevation head was increased
in proportion to the increase of the hydraulic pressure and oil flow.

*Penghu Branch, Taiwan Fisheries Research Institute,
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MR ZTER » REIVGER EREEMEERET  BASHEERR LERER L2 —ER
fi5 (Burgoon, 1952) # REMEREMIISE (Bobas, 1959; Bardarson, 1971) {» REREANEZ
FEA » 2 E LR S Ee M i BinE (EHEI0TD) - MRRIEER SRAERE R
EAREHINIEE (Nikonorov, 1959 & 1953;751965) 1 M2 3k% M REGSFRNENN AR
WL EACRBIE WP EEZ RnM - NESRE@RE  RHHER ERIAWNRBHE
W RRERTHASTRR  BERREARRE LR - TITABHE RERREFRE
L2 BRERBRR GREL7D) « RRBRIELARMBHIE (Submersion type) *RALRRL
FIRRSE LR A B E 25 9% (Squid, Doryeuthis sibogae®) i ER# - BILBFE
BRBEREL AR ERASEE IR REE-ERAR A RE T » LES—RIS A
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1LEROEZIUE
HWZ RN BUERA DRRE A ZEEHRR » HRPMRKILKE » MF—RERE - —
7k ®E (m®/min) BRRe (mm) HFAR » TETRER ¢ 35

- /_Q
a=145.5 }/ 3

FRAPQEHAE  VEBADERZRENM/sEE » FHiAR » Q=200m?/hr =3.33m*/min,
HREV=1.5 m/s.

B  a=1.455 ,/_3-38

1.5
_ =217 mm
P BT 0 A 5200 mm » BIEER
145.5
) V= (-——a—’) 2Q
=1.76 m/s
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DEHKES : '

H=H; +Hs
Hyi=h; +hq +ht- +h:



139

\'"2B Ve - Vi \'E
og Tlagg it gt

. =13
f&:fPV”/Zg%%“Wiﬁﬁﬂ(ﬁT%z SHEEKTE » faof, o fo £ BB AL ABURK R ¢

WBRAKEA DEZKBRXK
VZ

2g -

hi={fi

B RIEK ATA > IBA R AKTER R 0.2
 hi=0.2x0.158
—0.0316

(00" FE 2 AL : .
AR HE AR T2 00° 4 AR R, = 0,301

2
ha=2x £, Vg
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H=4 +hi+h,+hs+h,
= 4 4+0.0316+0. 0948+ 0.9875+0. 158
=5.27.9m .

OBRERE » BMAZI S KERE  BRMEAZHER

H=6m
S.EBRIMAREBHZRE .
OBBABHZHE:
B KEEL=1030 kg/m® + BIAKE )
_pxQxH
W="—60x75
__ 1030x3.33x 6
= 4500
=457 HP
QEEREWMaMT HZHE
SRz EEse=0.4 » BITHEN D
W
S ='—EE—
4,57
0.4
=11.43 HP

CVHHENEZ HRRE) B Bt )]
ek Z e =0. 21N EE) 77 » ENFTRIRBYBEZ IRIE DD

B . R=S (1+a)
~11.43 (1+0.2)

~13.71 HP
HIER 4 HPZ B
4.5z 35 .
BEHRENGS N - » M2 ZMEST
i TxW T 22N
g Re—Z— 7% """%0
L - T=71620 113 (kg.cm)

B ERBds (cm) - AIF ARG LZEEN (kg/cm®) £

T _ ._R
T=——1§— . ds® ¢« 7=71620 N
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2 A EME 1BTR » AIEBR TR
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Fig. 1. Frontal view of the capsul fish pump.
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Fig. 2. Pump case shaft and bearing.
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Fig. 4. DBottom cover and foot bracket
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Fig. 10. Check walve, relief valve and pressure gauge.

1+ check valve, 2: relief valve, 3: Pressure gauge.

Fig. 11. Flow control valve, Uchide Tc-05.

Fig. 12. Flow meter, Decent FA100
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(MBS (Hydraulic hose) EMHBHRERBE BEDOTHERARE (BRAE) BEHRF
REESERRE - BEE2 REMER3000 psi » ERFERMOMEREEEET » HERE
Mz Bt mE BRI - ‘

(3Th12kE (Power source) FHEERMRERAINEHRER QBN L BERHHRE =
P B RILI220V, 60 HZ, 205 HW=HNE 2 BHEE 1732 ppm &k CE KR MEE
TR EETAN ©

BB RE ¢
(V@K E (Hose) #HHEARPELAZ » AE201 mmKE28 m
(2)f%ﬂ<ﬁéi‘én§ (Water separator) #£F%3IZ (Decline type) HENMBGERSE » 197D

HEBFHE
RAGFT AwaRis - FIAESE (Stop watch) R—WFRPfMET (Flow meter) MMEEf

(Pressure gauge) JIZETIIREZRE -
LEHBZREE | MEETREE (400-950 rom) T2 RiFE » BERE BEMEBRENSG -
2.BEHLBIEE L ISHEESS2 4 6 SmuE » NEERAEET2RBE -
3SR MR « FIREANE - B RS SR - U~ BEEE - AR
BRERGRIGFES T » WERRERAPE RS -
4LBERERAAINR  BRAEREHEBDRESERRZESHE K*k&’w}iﬁa%ﬂi%?@wﬁxﬁ

i

B » AN EREIRAR » UBRFES SRS BREDRE SRR
= 5,1"‘;1 i:ﬂ u-j. B

e RmME 1R » HmEE7E3S kg/cm? » FiE23.5 1/min » 72 1mis » RIHZHER2.65
m¥/min - BHEREEE 3 mEEELAESke/cm? > FEE29.2 1/minkl ko REEIE T B KRS b

{0

[€+]

>

o“,m

74 °3m - im
*om 3m

& 7m

Total pump deljvery in 1904

e
o

400 500 600 700 800 800 1000
Runner revelution in RPM

Relatica=ship between the pump deliver
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» BHEE2.99m?/min » HES 5 mE Al EL AT kg/cm® ~ JES3 I/minfiEiKEBRE » BR
£2.95 m*/min » HEERHES 7 off » AMEARARET kg/cm’ » 1h35.2 /min » FHEEH
KT » BE A3, 01m®/min » FIRHEE » REEEZHEN » MARE ZREERUSER 52 5
B (EEZHER58.8 ml/rev) BRBHBZERETRAZHE THREEZBMTIEE » RRME

ﬂﬁﬁid\:ﬁ?ﬂigﬂ GE£1971) BB RS BILAD1=-3184. 794 (%) +10.538, Dg=-

4395487 (—4—) +11.495, D 5 =4638.596 (——) +11.26, Dy=3784 (—5—) 9.3
s+ 3Dy, Dy, DeE D, F FISHELm, 3m, 5m, 7m Bz REBE » BENARLFHN

SRR TR » TeA SR THMFNELFIR » AL Vam-1718. 585 (——)

+5.633, Vo=-2323.04 (—p—) +6.078, Vi=-2419.298 (——) +6.012

V7=“2076. 316 ("—%’) +5. 014 %z * itF'VI)VS,VSIV'] ﬁﬁﬂi%ﬁlm, Smy 5 m, 7m'

Current speed in mMmis.

__’ ] 1 1 1 1 i i
400 500 600 70C 800 900 1000

Runner revolution in RFM
Fig. 159 Relationship between the runner revolution

and the arérage current speed in the hose
at different elevation head.
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Total sith’c head in meter

0 :4:5::_':4
1 2 3 4 5 67 8

Totat pump delivery in Tor/ .
Fig. 16. Relatjon ship between the static head
and pump delivery of fish pump at

different oil pressure.

THEHE » REBEZEE » mBISER » ZRBEEmZEmmE (Characteristic curves)
A 16 iR » HAERBRENSmESEZ AR  [ikE (1977,1978) Bzl EXEK
BEE » BEMES115ke/cm?g)1636Psi (1kg/cm?=14.233psi) HEE7IrpmEH HREZEL

S12HP, (HP= —CEMXDPSIX36. 77 o ooemse » somoias thibet 2 BARR LI > 4408 iR

63025
SEN REERRRR A g2 e .
# =
1LABBZ S RZEEER6m (EES24m) ~5E3.33m%/min» B0 &200mm - %KE50m
» REBEFAZEDBRE NS4 HP. :
2.HRBEMEEEZEE (D) BATRZESRE (V) BEFZEE (R) ZEEMEM &
FRZEET4HIBUTIHERERS

1

HE1m D;=-3184.7%4 ( 5

-

) +10.538
Vi=-1718. 585 (——) +5.633

B8 3m D3 =-4395. 487 (——é—) +11.495
V=-2323.04 (—%—) +6.078

B 5m ,=-4638.586 ( ’112 ~) +11.26
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V,=-2419.298 (——}R——> +6.012
BETm D,=-3784.21 (——) +9.3

+=-2016.316 (—2—) +5.014

3.5 HRBE MR L BB SR BN » B RS B AR RSk RARE
TRABEHEX -

Table I. Measuring data of oil pressure, runnning revolution head
and pump delivery.

Eessure Qilflow |[Running Pump delivery (Tom/min)
revolution Remark

(kg/em® | (/min). |(RPMD | 1m | 3m | 5m |: 7m
38 23.5 400 2.65 — — —
52 27.3 464 3.76 — — _
58 29.2 487 4,21 2.99 — —
70 33.0 561 468 | 3.54 2.95 —
75 35.2 599 4.96 3,94 3,52 3.01
85 38.0 646 5.48 4.82 4.15 3.47
105 42.0 714 6.20 5.38 5.18 4.02
110 44.0 748 6.31 5.52 5.43 4.28
15 | 47.0 799 6.56 | 6.08 5.87 4.54
125 49.5 842 6.76 6.33 6.27 4.68
140 53.0 901 7.05 6.63 6.32 | 5.03
145 56.0 952 7.28 | 6.85 6.42 5. 52
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