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Studies on the Otter Board

Performance of the Multi-plane Otter Board

Takehiko Ima1, Shigemi Ovama*

Abstract

Studies on midwater otter boards which are mainly composed of Wing board (Larsson’s
Phantom trawl), Dualfin board (British Columbian trawl), Hydrofoil otter board (Siiberkriib)
and Bie-plane otter board (Kobayashi), are comparatively recent development.

This paper deals with the performance of multi-plane otter board, whose structure is similar
to that of a paravane-shearing-board.

The model experiments were carried out on sea and at circular tank. The model was made
with galvanized iron-plate (0.48 mm in thickness), dimension of the model being 23.4 cm in
length, 21.7 cm in width, and 225 g in weight, respectively.

The results obtained are as follows;

1. The critical attack angle of the multi-plane otter board was determined to be 25.5 degrees.

2. Through the results of fig. 6 the relationship between lift-force and towing-speed, and, bet-
ween drag-force and towing speed may be expressed in the following empirical formulas.

L=42.7V1-9°
D=34.4p%

3. The ratio of lift and drag in the multi-plane otter board was ascertained to be 1.28, which
shows the intermediate value between the upright type otter board (Cp/Cp=1.85), and the
ordinary one (C./Cp=0.8).

REREOA v 2 —F— FORERHBHELESEL, ME—ERPE v —VRESE
HXhpaseIhiz, REMS L DL LT, Phantom Trawl ® Wing board", British Colum-
bian trawl @ Dual-fin board?, Siiberkriib @ Hydrofoil otter board®, /NhZE DHEIER 4 »
Z—F—F %D, FOWBICONWTREEIN, H3IDORERANLINTNS. T4 R
5 v F @ Breidfjord trawl’, v €= FEBEMEOHE L v —1Y CRERLAZEOL v
2 —R—FRAVLNTHY, RETIBREOREMEIEBT 2 DICERLFMOA v & —

* FEIRE A KESDESMASR  (Laboratory of Fishing Technology, Faculty of Fisheries,
Kagoshima University)



88 BRERFREEPLE H24% (1975)

R—FHEFEINTEL., —FRILE RESAA v 2 —F— FERERIKAO BRI
WTHELEERL, & v —KR—FOWEBERTHENERE C. LHEAKRE C, Db ERMA
DFEINEI BB LEERELTNS

%#%uﬁﬁa:mmbnrma&ﬁﬁ%&m%ﬁ U, ZREA v 4 —-F—-FOBERZERLT,
ERNICZ OREEICOWTHRH LD THET 3.

REBEEERBAE

1L B
BRERICAWESREA v £ —R—FR, BERBICAVONLTO 3RS &M HE
DPDTH5. HE (&K 23.4cm, £1F 21.7cm) 12HR1/6& U, [EX0.48mm OFEH £ v *
B TIEM Ui, Fig. 1 IKiRTED 727 + H5.07ORBFAR 4 B E608 O BL A
> TOPRICERBRICB A AT Uk, BER225g(kFER 194g), RO E 21cm, iF 3. 8cm
TERIZAWOSEDAHEEL D, WHEBRRAT 54 FrF v (BX 25.5cm, BEH49ME,
T B) THEEL, ETO754 barF = HicEERAEE (TR 2GAOR S
v7 7y TG, HRBERFHHAOAR LR (F14 v vk, dia1.25mm) 7z,

234

Plane view

4
PH = P
O, g Pid .
. S . $ w
, 7 i l'
, 7 ’ . b
e o / ,
4 / /
2\ aos / p
0
234 [¢] d
’f‘ P -,
’ ,’
/

Upper view Side view

Joining
Plate

£L1T

»
| R —
tot
182
Q
9]
L1T

! S Lower view

N
" \, .
,
\
\‘ ‘\\ \‘

Q. s, . N
. . N 4

unit: mm

unit:mm

Fig. 1. Schematic drawing of multi-plane otter board.
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viti-plane otter board
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Fig. 2. Schematic rigging of towing experiment of the multi-plane otter board on sea.
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Fig. 3. Schematic representation of the experimental equipment for multi-plane otter
board at experimental circular tank.
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Table 1. Result of preliminary experiments on sea.

towing warp warp warp otter boards otter board
speed divergence declination tension spread lift
(m/sec) (degree) (degree) (gram) (meter) (gram)
0.4 55 70 600 4.6 100
0.5 50 70 800 4.2 150-250
0.6 55 70 1000 4.6 250-350
0.7 55 75 2000 4.6 400
0.8 54 77.5 2300-2500 4.5 500
0.9 54 80 2500-2800 4.5 750-800
1.0 56 80 4000 4.7 900
1.1 60.5 75 — 5.0 1100
1.2 60 71.5 — 5.0 1300
1.3 57.5 80 — 4.8 1500
1.4* 57.5 80 — 4.8 1800

* damaged bridle chain
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Direction
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Fig. 4. Illustration of warp tension T, lift-force L, drag-force D, apparent attack angle a,
attack angle of plane g8, and warp divergence 4/2. '
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Table 2. Result of expcriment to determine the critical attack angle of plane, at circular

tank.
Chain Warp Warp
number divergence tension B L D C;, Cp CL/Cp
(degree) (gram) (degree) (gram) (gram)

18 26 1300-1350 54.5 5809 11909 0.64 1.32 0.48
19 28 1350-1400 52.5 645.6  1214.0 0.71 1.34 0.53
20 38 1450-1500 39.5 908.2 1162.3 1.01 1.29 0.86
21 50 1350 26.5 1034.1 867.8 1.14 0.96 1.19
22 52 1400 25.5 1103.2 861.8  1.22 0.95 1.28
23 60 1000 10.5 866.0 500.0 0.96 0.55 1.75
24 64 900 6.5 808.9 394.6  0.90 0.43 2.10
25 62 600 3.5 529.7 281.7  0.59 0.31 1.90

26 55 500 1.5 409.6 286.8  0.45 0.32 1.40
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Fig. 5. Relationship among attack angle of plane, lift-coefficient and drag-coefficient.
@ : lift-coefficent X : drag-coefficnt Q : ratio of lift and drag
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Table 3. Measured values of flow speed, lift-force and drag-force of multi-plane otter
board; and the full scale value by converted means of Tauti’s similality law.

Measured value of the model Converted value to full scale
flow warp lift-force drag-force ratio of | towing speed warp lift-force otter board
speed  tension lift-force tension drag
(cmfsec)  (g) (8) (e) and | (m/sec) (kn) (kg)  (kg) (kg)
drag-force
20.8 60 40 44 0.91 0.50 099 12.96 8.64 9.50
26.0 90 70 56 1.25 064 124 1944 15.12 12.10
30.5 110 100 72 1.39 075 145 23.76 21.60 15.55
35.2 190 140 128 1.09 086 1.68 41.04 30.24 27.65
40.4 260 200 166 1.21 099 192 56.16 43.20 35.86
45.5 330 300 137 2.19 1.11 217 7128 64.80 29.59
51.0 390 350 172 2.04 125 243 8424 75.60 37.15
55.4 480 380 293 1.30 1.36 2.64 103.68 82.80 63.29
60.2 520 400 332 1.21 147 2.87 11232 86.40 71.71
65.8 680 490 471 1.04 1.61 3.13 146.88 105.84¢ 101.74
69.8 740 570 471 1.21 .71 332 159.84 123.12 101.74
74.2 800 640 480 1.33 1.82 3.,53 172.80 13824 103.68
79.3 950 745 589 1.27 1.94 3.78 20520 160.92 127.22
85.2 1080 840 678 1.24 2.09 4.06 233.28 181.44 146.45
919 1180 905 757 1.20 225 438 254.88 19548  163.51
99.9 1350 1030 872 1.18 245 4.76 291.60 222.48  188.35
1029 1630 1160 1145 1.01 252 490 352.80 250.56 247.32
20.8 60 40 44 0.91 050 099 1296 8.64 9.50
25.2 100 80 60 1.33 0.62 120 21.60 17.28 12.96
30.5 150 120 90 1.33 075 145 3240 2592 19.44
35.2 200 150 132 1.14 086 1.68 4320 3240 28.51
404  "280 210 185 1.14 099 192 6048 45.36 39.96
44.9 350 260 234 1.07 1.10 2.14 75.60 56.16 50.54
50.3 430 330 275 1.20 123 239 92.88 71.28 59.40
55.4 520 420 306 1.37 1.36 2.64 112.32 90.72 66.10
60.7 580 450 365 1.23 149 2.89 125.28 97.20 78.84
65.8 660 480 452 1.06 1.61 3.13 142,56 103.68 97.63
69.8 780 570 532 1.07 1.71  3.32 168.48 123.12 114.91
75.8 910 680 604 1.13 1.86 3.61 196.56 146.88  130.46
80.2 1060 780 717 1.08 196 3.82 22896 168.48 154.84
85.2 1150 900 715 1.26 2.09 4.06 24840 19440 154.44
90.7 1300 950 887 1.07 222 432 280.80 205.20 191.59
97.1 1520 1130 1016 1.11 238 4.62 328.32 244.08 219.46
106.1 1650 1210 1121 1.08 260 505 356.40 261.36 242.12
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Fig. 6. Relationship between lift-force and towing speed, and that between drag-force

and towing speed under midwater trawling. QO : lift-force

* Quoted from Takayama® et al. A : drag-force
L=427V19% (kg) e (9)
D=34.4V2% (kg) e (10)
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