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Mechanical Studies on The Set Net Used in Taiwan — I
Experimentation on. The Drag Action on a Trap

Net in a Rapid Current
CHEN Chung-Ho Chen Jong Liau Shyue-Geng

‘ Taiwan island is surrounded by seas where a strong Wwarm current, the Kuroshio,
flows from south to north. Thus large numbers of waﬁn fishes in euphotic and
mesopelagic zone migrate through the inshore or along the coast of Taiwan. The
users of trap net therefore cast different scales of thenetin succession to catch
those migratory fishes along the east coast. '
Basing on the hydrodynamics, the writer designed a set of full scale -15K -
double trap net set in the rapids area, Hu-Su-Bi Bay, for- this experiment to
calculate the gravity and resistance or the trap netat different current velocity.
Then we can decide the distribution of the sand bage according to the above in -
formation. |
The followings are the coné¢lusion of this experiment :
1. The fishing efficiency of trap net depends on the resources, net type and the
substrate of fishing ground.
2. The shape of trap net depends on the Renold number (Re) and Froude number
(F); i.e. the shape of trap net co F?/Re.
3. We define a = F?/RexC, C: constant -

a >1.64 no fish enters the trap net .
1.64 >a>1.0  bad fishing efficiency
1.0 >a >0.73 g -4 fishing efficiency
0.73 >« excellent fishing efficiency
W
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Fig. 10 Leader net, Anchor rope and sand bag
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Fig. 11 Sand bag and Anchor-rope ‘
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Fig. 13 Configuration of Buoy Line and Anchor rope at zero flow velocity.
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(106K + ( 14K X cos75° )X 2] X 14K
= 1584K? ' :
= 3564 m®
BO =90 ( KFEEMRA )
$=45° (MBERESE)
R AKTEHEES 1 knot = 0.5m / sec
S'MPZEHB (FEHM.K.S. 1)L, , N, ,N, ,M, ,M,,
C

7' = 118.87m*X coé 5° sinds® '+ sin90° -+ (0.033 )+ (0.5m/sec)?

. =118.87 m* X 1000 X 1 X 0.033 X 0.25N

=100.1 kgf
SHHAyZHEIB (L, N, ,N, , M, , M, )

o C , . .
7 = 3564mM° X - sin90°( 0.030) - ( 0.5m/sec-)? -

cos45°- sin45
= 35647 X 1000 X 1 X 0.030'X 0.25 N
= 2727.6 kgf

BEN - EEiEz 20 8 100. 1kgf + 2727.6 kef = 2827.7 kgf
QE—MadA Z H D& -

54 #INaRE R4S CE B = 21K X EK: 9.8K?* = 22.05m*

D= 22.05m*X 1000 X 1 X 0.033 X 0.25N = 18.56 kgf

14 K+ 8K
30 AR 2EER — X 21K = 519.75 m?

' 0.15 '
HKAH 7 = 519.75 X 1000 X 1 X —; X 0-25N=1624.2N = 165.74 kg f

$£ 24 #%.(9.28kgt + 165.74 kegf ) X 2 = 350.04 kgf
OB —NEBER 2B NMES
54 SIS 2 ERS 9K X i%Ki 4.2K® =9.45 7
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. 0.20
P r'= 9.45 X 1000 X ———= X 0.25 N=9.45 X 1000 X 0.044 X 0.25N

9/2
= 103.9y5N = 10.61 kgf
o o 8K+ 6K '
30 Wz MBS 9K X = 63K? = 141.75 m?

0.15
HIEH 7 = 141.75 X 1000 X o7 X 0.25N = 120.54 kgf

$£2 5 5 ( 10.61 +120.54 ) X 2 = 262.3 kef
@ tB—Farig i ZbH il st

54 #HEHZ WMES 25K X ﬁK: 11.7K? = 26.25m°

0.20
EEDS r' = 26.25 X 1000 X——X 0.25N

9/2
= 291.7N
= 29.76 kgf -
) ( 9.6K + 8K ,
36 i (F, , Fy ) CEHR ——2———~—2 X 12.5 + 9.6 X 12.5 = 230K? = 517.5m
= 517.5 X 1000 X———X 0.25 N
KBy 572
= 4600N
= 469.39 kgt
4 K .18K o .
30 %A ( F, ) ZHES - 3~jfzi~_—— % 18K = 127.62K? = 287.1 7"
HIHD 7 = 287.1 X 1ooo.>< 015 0.25N
7= a8t 7.5/2 :
= 2871N
= 292.96 kgf

ZEHEITHRE 4 ( 29.76 kef + 469.39 kgf + 292.96 kgf ) X 2 = 1584.22 kef
OF s oM R Z BB ke -

(6.1814.12)

30 #HI 2 VTS X 8 = 41.2K? = 92.7m*

2
HiH = 92.7 X 1000 X ———X 0.25N
Hr Y
= 772.5N
= 78.83 kgf

et s 7
54 FRIL S Z U BHES 8K X -1—51(: 3.73K? = 8.4m?
0.20 :
LRl 7y = 8.4 X 1000 X - - X 0.25
el o/

= 93.3N
=~ 9.52 kgf



AR ( 78.83kef +9.52 kgt ) X 2 = 176.7 ket
O ZaR B H 21 Pk E

7
54 2T RIS 40K X -l—sK =18.66K* = 42 m’

. 0.20
= 42X 1000 X —- X 0.2
HBEhr /2 5

= 466.67N

= 47.62 kgf
36 BB 2 HE RIS 7.42 X 13 = 96.46 = 217 m*
S 7 = 217 X 1000 X 222 ¢ 0.25N

_ 92

= 1928.9N

= 196.83 kef
7.24K + 4.56 K

2

X 13K = 76.7K*® = 172.5 »*

: i 0.16
KH 7y = 172.5 X 1000 X TX 0.25N

= 2300N
= 234.70kgf

4.56K 1+ 3.711

30 B e TR - -~ X 14K = 57.89K 2 = 130 m*

A TR ( 47.62kegf + 196.83kgf + 234.7 kef + 221.09 kgf ) X 2
' = 700.24 kgf X 2 = 1400.48 kg

DM s n 2 Bt - '
34 PE Ali3t{ A 2400 K
345 PE MiZ &/ 11 % » L Cy (i35 1.0
Pisdi 1 knot , FLBH Skt
7 = 2400 X 0.011 X 1—0(2)—0 % 0.25N

= 3300 N

= 336.7kgf :
O~D 5z i F 8 186k 3T ES 6938.14 kef
(QKEFED :

A RTSEEH AT

A8 4.5 A5 0K ZH LM Btk > HILIB

1000
0.045 X 345 X'——Z——X 0.25N = 1940 N = 198 kgf

198 kgf X 2 = 396 kgf
QTP R
O/hEx (@#& 30cm) 3t 600 {A » S5 LTk IRAERE » A ZW s KIHHBR
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2.30 X 0.30 X 0.0785 X 600 X *—élox 0.25N X—;--——' 2649 N = 270 kgf

@iEE 4 B2 WEEDE
o 1000
1.9m X 0.6m X ——=X 0.25 N = 142.5N = 14.5 kef
14.5kgf X 4 = 58kef .

RREIH £ (3 F: 328 kef
Q= H 2B HEETE
6938.14. kgf + 396 kgf + 328 kgf = 7662.14kgf

L ARBZEECHAELER » ABOBDREGE - _ ]
HEBRGBERB L= 0.49 » EV# 0.5m/sec (El1 knot) B » SMTRBEZERKPER
7662.14 kgf

BAEKR oag = 16637 ket = 15.6Ton » FARBUNES o

PUE LS RERZHLL 38 B > BEKPEER 600kg
600 kg X 38 = 22800 kg = 22.8 Ton

%‘;:_2 = 1.46 » WEFHE 1 knot Ky » xﬁéﬁﬁT%ﬁZﬁé%ﬁﬁ 1. 4614_!: o
CIRESZEES W

2 D E AT REARA TR REER » R EHZERBEEREKX » LREBTRZR
KBTI K o B LB Z 04T » HHE 1 knothy » A fTRB S EVARE 12Ton (kFEE) UL
ZESTRE ARG NBZIRE » HFHER 2koot s AIH 48Tonll LFRE - BURRAHZK
B knot FF ZEMERHBRBERAME - BEFMEABFRETREBMK » §—BEERR
—EARR  HEBRZELRIOAS  AFBENR BAF » X BFBFRFELZHE » £E
B4k R E B 600 AF o SHTRAZ RERFTH 2886 40 @ » KhEEH 24 Ton » B
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