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Evaluation of a conventional otter board used in trawl fishery

in Ise-wan Bay and proposal of a new design
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To improve the otter board used with a semi-pelagic trawl net, we evaluated the conventional otter board

used in Ise-wan Bay and compared the lift and drag characteristics with the following experimental otter board.

The experimental otter board was designed to enable both semi-pelagic and bottom trawl operations along with a

high lift-drag ratio. Results of model experiments indicated that the drag coefficient of the experimental otter

board was smaller, and the lift-drag ratio of the experimental otter board was 1.41 times higher than those of the

conventional otter board respectively at intended attack angles. In an experimental operation using a semi-pelagic

trawl net, the otter board distance was 1.1-1.2 times wider than that of the conventional otter board.
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Fig. 1 Plan of conventional otter board.
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Fig. 2 An experimental apparatus for measuring lift and
drag forces on an otter board model.
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Fig. 3 Plan of experimental otter board model.
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Fig. 4 Lift coefficient (C;) and drag coefficient (C;) of a) conventional and b) experimental otter board model in relation to

angle of attack. O, Cj; A, C,.

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

NENED &R A v X —RN— R OMEBESHE 223
REDAIITEFASCEC TN ZEN1.10 & 0.68 BaitE L7,
THoT, KIZ, Fl L v Z—FR—FoD C it 32° _Rg(tan 6, +tan 6,) @)
THRAM1.63 Lix-7c, E7o, Cidlif44° » 5 48° pCiV2(c+tan 6,)

OHFEZREDADPKEL BB L BN 72, B
Bk &8 L OB % Fig. 5 IR ¥, BHIEHA v
Z—R—F &M 10° fige TRA LD, 45° Witk%
BIZRNIDPHE NIV KEL Lote, BEDXDIZ, #i
Ay &2 —R—FCdlA 10° §i CHILLY, O/
32°TCH, ThEhBEKELE -7, COAEOHF
WTHAZEDHICHID, BHL vy F—R—F L&
BDCilissd b EBERICRIT 2080 L EE
BLT, REAALZ CORKEGZAHELD LR/
W25° b L7z, BEMAICENT, L v 7 —R—F
D Cit 141, Bykix 229 ¢, zhzndHA v ¥ —
R—FD 12865, 141 L7k -7,
UEDBERICEDSE, KEYORLAA v ZF—HR—F
DEBEZRODLAD 6, FllL vy X —R—FICHELE

ZCIT, Re3U—7xBR\WicEDIED, 01K
DFE, Ciidty x—R—FORNEHK, Vida@x®
B, cdt vy Z—R—FDHBH, 6L 6i3ThTh
=NV Fa—JORMAAZET, ORI p %
1030 kg/m3 & L THIMY T L7z, HTEEL T 5K
BOEH (16.74kN), RM@EE (1.8ms~! (3.5 /v
F)), BEE T 5H%EMEBE (108m) KRE&-726
(v #—R—-FEER3T, BERKG69°), "y F
O—7ORI EMERBEDOHLAE 045 L L & D6,
9 &, I v X —R—FOREIAHICH T HH IR
B (C;=0.62) BLUHBIHL (¢=2.29) 2RATH &
HEREEERTO0.74m?, BEERFT0.92m? LEfE XN
7oo AR TIEA v ¥ —R— F ZHEE S W72 8T
LTWb, BHEAZREIAOERIC L - THRETELD
T, BERHCLELENICABEELYE, Fllsy
A—R—FOEBLHELIVETAEV L.O0m2 (THRE

40 r L CEDEBEL 2,
HAER SREOMER Table 112R Lz, FEL
80 r 2 —R—FIC L BRMROT SV Fo—TF KRR, Wk
S0 BEFTOKELD S 0.9~13mEL, KEEIZ 0.4~
e 12m &, BRIl ThEORERED, Hil
" F v A —R—FERRFICEW TSV FRe—-TREEL
TWiobHEEL 7o, Tz, A v ¥ —R— FOKER
00 75V FO—7OKECENVThG 2m B &, -

0 20 40 60 80

Attack angle (deg.)

Fig. 5 Lift-drag ratio of conventional and experimental
otter boards in relation to angle of attack. ®, conven-
tional otter board; O, experimental otter board.
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Table 1 Results of gear mensuration

Engine revolution (rpm) 1700 1850

Warp length (m) 135 180 180

Oter b pe Boet  Cgmer ot Cgwe Bpai Cower
Towing speed over the ground (ms~1) 1.4 1.7 1.5 1.7 1.7 1.9
Towing course (°) 176 326 140 326 139 326
Current speed (ms—1) 0.1 0.3 0.05 0.2 0.05 0.2
Current direction (°) 300 320 130 310 130 310
Estimated towing speed over the water (ms~1) 1.5 14 15 1.5 1.6 1.6
Scope ratio 5.7 5.6 6.1 7.6 6.3 7.6
Otter board distance (m) 43.0 30.6 44.2 36.9 39.9 37.5
Sum of warp tension (kN) 16.21 — 17.18 — 20.20 —
Water depth-Ground rope depth (m) -0.9 — -1.3 — -0.9 -
Water depth-Otter board depth (m) 2.2 — 2.5 — 7.5 —
Change in water depth during tow (m) 0.4 0.6 1.1 0 1.2 0.2
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Table 2 Lift and drag coefficient of conventional otter board in an experimental operation

Engine z;vg:ég Warp  Net moutn HOrizontal Horizontal Warp  Bride Mft  Drag Lift  Drag
Revolution  over length spread/HR warp bridle tension  tension force force L/D qufﬁ- quﬂi_
(rpm)  the water (m) length an°g16 anogle (&N (kN) (L) D) cient cient
(ms-1) ) *) &N)  (kN) (Cy (Ca)

1700 1.6 150 0.43 6.9 8.6 6.44 5.00 1.52 1.45 1.05 0.92 0.88
1800 1.9 150 0.34 6.9 6.1 7.21 5.54 1.45 1.65 0.88 0.62 0.71
1900 2.0 150 0.34 7.1 6.1 8.37 6.38 1.71 1.96 0.87 0.66 0.76
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