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Studies on the Midwater Trawl—I

Distribution of flow-speed inside the Net and
Performance of the Net-Shape

Takehiko Imar

Abstract

This paper described about the basic experiment of on the continuous midwater trawl
which was carried out in the experimental circular tank with two types of model net (the
one rigged with cone and the other without cone), and with two kinds of webbing (thin
twined one and thick twined one); measurement being carried out on the four stages of
flow-speed (approximately 1.5, 2, 2.5, 3, kn), using Kanomax flow-meter (constant tempe-
rature type, hot film flow-meter), and flow-line-shaped meter-rod.

The results obtained are as follows:

1. Even when the trawl was rigged with cone and suction-hose little deformation in
trawls was noted. Decreasing percentage in the areas of net moth, horizontal section, and
vertical section was observed to be only a little,

2. Concerning the flow-speed, it was generally lower inside the net, than it was
outside the net, but an acceleration in flow-speed was recognized in some case,

3. In case of thin twined webbing, net-performance was lower than in the thick one,
especially when the flow-speed was low, because there was less extension than in the lat-
ter case, Hence the necessity of choosing the twine-size and mesh-size most appropriate
to the towing-speed.,
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Fig. 1 Schematic plan of two kinds of trawl.
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Fig. 5 Calibration-curve of the Kanomax flow-meter.
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Table 1. Average flow-speed of four sections of model net, concerning
four stages of flow-speed, two kinds of net-type and webbing,
Thin twined net Thick twined net
Stages
of Net Fixed without cone with cone Fixed without cone with cone
. flow flow
flow- sections speed |average average speed |average average
sreed speed % speed % speed % speed %
(cm/sec) (cm/sec) (cm/sec) (cm/sec) |((cm/sec) (cm/sec)
net mouth 40.7 35.6 87.47 | 37.5 92.15 378 32.2 85.19| 838.6 86.15
1.5k 1/4 section| 40.7 35.7 87.71| 36.2 88.94 39.0 32.3 79.36 | 35.2 90.26
& 1/2 section| 40.7 36.3 89.19 | 36.0 88.45 39.0 30.7 75.43 | 38.4 98.46
3/4 section| 40.7 35.6 87.47 | 35.2 86.49 39.0 33.5 82.31| 37.8 96.92
net mouth 513 47.2 92.01 | 47.6 92.76 52.2 47.5 91.00 | 47.3 90.61
518t 1/4 section| 51.3 48.9 95.3 46.2  90.06 52.2 47.5 91.00 | 48.1 92.15
P 1/2 section| 51.3 52.8 102.92 | 48.5 94.54 52.2 49.0 93.87 | 49.3 94.44
3/4 section| 51.3 50.2 97.86 | 45.0 87.72 b2.2 48.0 91.95| 48.9 93.68
net mouth 63.4 64.5 101.74| 61.3 96.69 65. 2 61.7 94.63 | 61.5 94.33
Bl 1/4 section| 63.4 62.5 98.58 | 63.0 99.37 65.2 62.1 95.25 | 63.1 96.78
il 1/2 section| 63.4 66.4 104.73 | 65.1 102.68 65. 2 62.7 96.17 | 64.2 98.47
3/4 section| 63.4 62.7 98.90| 61.8 97.48 65.2 63.9 98.01 | 64.1 98.31
net mouth 72.0 64.4 89.44 | 65.2 90.56 76.7 73.3 95.57 | 76.2 99.35
e 1/4 section| 72.0 65.2 90.56 | 66.3 92.08 76.7 73.6 95.96 | 76.8 100.13
i 1/2 section| 72.0 66.0 91.67 | 66.9 92.92 76.7 75.6 98.57 | 76.3 99.48
3/4 section| 72.0 67.5 93.49 | 66.6 92.50 76.7 74.5 97.13 | 76.7 100.00
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Fig. 6 Distribution of flow-speed in
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Table 2. The net-mouth area of model net, concerning four stages
of flow-speed, two kinds of net-type and webbing,
Thin twined net Thick twined net
Fipw Apasy without cone| with cone % without cone| with cone %
(knot) (cm?) (cm?) < (cm?) (cm?) <
1.5 1664. 5 1484.3 89.17 2029. 2 1838.1 90. 58
2.0 1696. 4 1628.0 95.97 1884.3 1811.3 96.13
2.5 1619.5 1653. 4 102.10 1948. 4 1887.9 96. 89
3.0 1570. 2 1570.0 99. 99 1774.2 1791.2 101.00
Table 3. The area of horizontal middle-section of model net,
concerning four stages of flow-speed, two kinds of
net-type and webbing.
Thin twined net Thick twined net
BiosGpeed without cone| with cone Gz without cone| with cone %
(knot) (cm?) (cm?) o (cm?) (cm?) 2
1.5 2537.5 2440.0 96.16 3040.0 2865.0 94.24
2.0 2912.5 2682.5 95. 38 3137.5 3152.5 104. 80
2.5 2912.5 2897.5 99. 48 3218.5 3281.3 101.94
3.0 2956.0 2840.0 96.11 3440.0 3474.0 108. 00
Table 4. The area of vertical middle-section of model net,
concerning four stages of flow-speed, two kinds of
net-type and webbing.
Thin twined net Thick twined net
Elow spsed without cone| with cone % without cone| with cone %
(knot) (ecm?) (cm?) 2 (cm?) (cm?) ©
1.5 2517.5 2402.5 95. 43 2585.0 2632.5 101.84
2.0 2515.0 2458.3 97.74 2452.5 2442.5 99.59
2.5 2280.8 2210.8 96.93 2625.0 2727. 5 103.90
3.0 2700.0 2220.0 82.22 2667.5 2605. 0 97.00

MOERNY, 2 — Y ZRET TIPS, BBOBCIEE D, FOZEMOHENL 95+ 7 %
Thole. ZTHICK UMM OENT X 2 EOEEOE A E L,
DFBIC L~ 86 + 4 %iFA LTz,

AR KSERTE TR T D B n & T L o — > OF EC i3 2 RGO T 99.5 + 5.5 %R
L, MCHEROW T 2 — Y ZRATIHECTEIL, KOCBAROMWO 2 /v + BLETIE i

By et

R R E M AR M e 2 LA R L

DFENT X B EREOZECIE—E L RS 70 5 o

KR DO TIZ A VEA

=Y OB AEIEOIIT03+11 % L ich, {Eih



54 BERBRIKELTCE 5 23% (1974)

% %

SEIOEERTE, BRI < OHIE S & BRI O i kb, FUE RO FEE 7
ik, —#C EERCEL TETEWERAROR:. & IR FEFIC X 2 WAEETID o8 D3R
L, EFARORMEAER - THbRICEHR L EZE2 b 5. BIUEORMETIY, M0 BRI E i
i D EOFEIT VLT A EGA,  WEARTEEESRI O T A Em 2 B b h
fo. WP OERHEII I /2 MEO THMbEC S b, 2 EHiE L b #CATEEEEER R b
o, BSEBSUIAEE LTEE LWIRRTH 5. 1/2 Wi a3 2 METH Y 20
WA OWEILE SN - T D, BMFTEE O WO SFEEEE 1/2 W) 5 b #5502 < 12 f
Ah, WOL3/4AMETCIIEFREFNR 23T THote. Xa—YDIWGE, EinasioFi
AU T A @R A, 32— Y ERERATRY TREFLICHE, BOIMRHET S - ciE
THERI L e D, R ) SIS T, OO Es T A EAR S 5. &
ML O FAIEH O T DI OFHANRD L T Icicd T, Ry 7O E [ a8 THuE 2 O
ERE A LD L EbRA.

4 [6] 0D EERT FI T BB I 2 2T 2 B AN, BIBTILES Th oo, XRERUIAS
WFRE Lichd, w—ADEPEBE L 1 IENFRBIOMEO HFRE W E Bbh 5.

O — YR THE, FEORMRFELTERLL, ZODEREORETER D &\ ERH
B, MEEZIEL, MERELEDARRL o, NMEEECE LHELOERRILIL W—ET
@}_?"\g’fj})oﬁ:

a— Y OF KT AMOER, PRATEER, ([FAERENERELS Y ReT, 2 Y &R
[T 5 2 T X o TEBIEAD LT, B BREOM RO TR L AAL .

WL OBENT L ARER DI oW TWh» e, — RIS AKWTRRDROSGRRED o1k, Ea ClLi
EINFEA L. CHEOREENDEMEHEINC <y FLICHERADOAKIROWEDORE IR HELZ L
T ko Ta—y &R Ch RIF7MER Y 8RR S 2 L avbh o T,

MASEOERTCITEFHEY B o TWeWDT, SHRIMEITAE S S TRy, i
O EWIER, FEEORSENLED T LFIFETH 5.

= #

1. hEREOay Fz¥ FORDIT, 74 v ¥ 2Ry TOBRAL (Blfha—v LWHRT3.) &
BT TRy 7 REBLIGE L, SRS EIEL & oW Tl O JE AR & REEL D & 3l
FEUTREER, ERELRT 2 HA0RE 0 o 1ond, WO ER TS L b 8, FriREEEssss
b bl

2. 32— Y&EERMCERMT T HEOEEZEOMMNIPL, BN <y FLIGERDOX
X, HEOKX IRERT B LI L o TRFRERD 2 HRFHRKS

D AT O, FUREA B - I RSB R MR L 2T o,  RBRROERE
PR A TR o [ LA R, ORI, REREAETRIEN,  BAIAMME RO ME &
£T5.



At hEREOTME—1 55

z £ X o

1) IS (1962) OTTER TRAWL KR L Z0@WHROIE HAFHR Vol. 16-1, pp. 1-39.
2) ik (1964) EHRMOPE— 1 Ak Vol. 13, pp. 78-02.
8) MK - HEKEE - BT (1973) EUEONIE—IEAKES Vol. 22-1, pp. 147-155.



