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Table 1 The serial changes of the width of net side paned
Ly(m) Li(m) L/ Ly L/ C(%)
Ay 340 140 0.412 14. 583
Ay 280 200 0.714 20. 833 A= 35, =10; U= 0.35;L/S= 0.4;
Az 260 220 0. 846 22.917 / () 173.5/177. 3m;
Ay 240 240 1. 000 25. 000 65. 6m; 850kg;
A 200 280 1. 400 29. 167 450kg; 385x 2kg
Ag 140 340 2.430 35.417
1.2.2
° ( 9 LS) °
30~ 80m, (L) 13.258% 35.355%( 2)
2
Table 2 The serial changes of the length of net wings
Ly(m) L/ L.(%) LJ/C(%)
B, 30 13.258 3.125
B, 40 17. 678 4. 167 A=30,N = 10; U;= 0.35;L/S= 0. 4;
B3 50 22.097 5.208 / () 173.5/177. 3m;
By 60 26.516 6. 250 65. 6m; 503kg;
Bs 70 30. 936 7.292 450kg; 385x% 2kg
By 80 35.355 8.333
1.2.3
, ( . L)
149. 315m 341. 315m(  3)
3
Table 3 The serial changes of the length of net body
Ly(m) L/L (%) L,/ C(%)
G 149. 315 65. 988 15.554
A=30,X = 10; U,= 0.35;L/S= 0.4;
G, 197. 315 71.941 20. 554
. / () 173.5/177. 3m;
(OF 245. 315 76. 120 25.554
65. 6m; 503kg;
Cy 293. 315 79.215 30. 554
450k 385x 2kg
81. 600 35.554

Cs 341.315
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Fig. 1 The effect of the width of side panel on
the vertical opening of net mouth
4
Table 4 The effect of the width of net side panel on the drag and the energy consumption coefficient
Ly (3 50knot) 4. 0( knot) 4. 5(knot) 5. 0( knot) 5. 5(knot) 6. 0( kuot)
Ly 7 R Ce R Ce R Ce R Ce R Ce R Ce
A1 0.412 53.90 94.92 36.00 120.25 52.99 148.15 74.52 178.55 101.10 211.39 133.23 246.62 171.40
A2 (0.714 43.54 89.06 38.32 112.72 56.19 138.75 78.77 167.10 106.53 197.69 140.01 230.49 179.66
A3 0.846 43.12 82.58 40.36 105.57 57.22 131.09 77.84 159.11 102.52 189.58 131.53 222.47 165.11
A, 1.000 40.32 87.51 49.22 110.26 70.77 135.16 97.47 162.17 129.81 191.23 168.21 222.28 213.11
Ay L 400 34.72 89.50 61.43 113.12 90.49 139.10 127.37 167.34 172.93 197.81 228.05 230.45 293.59
231.40 167.48 303.58 189.20 388.16 211.29 485.70

Ag 2.430 24.08 106. 13121. 11 125.90 170.85 146.36

‘R KN; Ce (J/m?)
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Table 5 The relationship between the changes of the length of net wings and the vertical opening of net mouth
L(m)  3.5(knot)  4.0(knot)  4.5(knot)  5.0(knot)  5.5knot)  6.0(knot) H(m)
By 30 67.394 57.001 49.172 43.085 38.230 34.277 48.193
B, 40 60. 378 54. 441 49. 691 45.79%4 42.532 39.758 48. 766
Bs 50 61. 405 51.935 44. 802 39. 256 34.832 31.231 43.910
B, 60 56. 278 49. 444 44.109 39. 826 36.311 33.373 42.724
Bs 70 54. 190 46.923 41.343 36. 909 33.310 30. 331 40. 501
B 80 46. 424 38.704 32.968 28. 561 25.085 22.281 32.337
, 30m 70m
; 70m ,
( 3 , 3. 5~ 4. Sknot , 40m B2
5. Oknot R B1 , Bz
s 30m B 145. 61KN;
50 80m 153. 12 155. 69KN

. 1992.

6 .24~ 32.
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Table 6 The relationship between the changes of the length of net wings and the changes of the drags of net
L, 3. 5(knot) 4.0(knot) 4. 5(knot) 5. 0( knot) 5. 5(knot) 6. 0( knot) R
(m) R AR R AR R AR R AR R AR R AR (KN
B 3 88.20 109. 09 131.59 155. 62 181.12 208. 03 145. 61
By 40 82.58 - 5.62 105.57 - 352 131.09 — 0.50 159.11 + 3.49 189.58 + 8.46 222.47 + 14.44 148.40
Bs 50 94.63 + 6.43 116.12 + 7.03 139.10 + 7.51 163.49 + 7.87 189.20 + 8.08 216.20 + 8.17 153.12
By, 60 89.49 + 1.29 111.75 + 266 135.95 + 4.36 162.00 + 6.38 189.85 + 8.73 219.42+ 11.39151.41
Bs 70 99.39 + 11.19 120.17 + 11.08 142.08 + 10.49 165.05 + 9.43 189.00 + 7.88 213.88 + 5.85 154.93
B, 30 95.14 +6.94 117.27 + 818 141.03 + 9.44 166.32 + 10.70 193.10 + 11.98 221.29 + 13.26 155. 69
R + 4.05 + 5.09 + 6.26 + 7.57 +9.03 + 10. 62
:R AR AR KN
7 R , 3.5~ 6.0knot ,
Cs C2 , Cs C2 13. 78KN
Cs Co
4.0 4.5 5. Oknot 14. 11 14. 32 14.
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Table 7 The effect of the length of net body on the drag of net and the energy consumption coeffident
Ly/C  3.5(knot) 4. 0(knot) 4. 5(knot) 5. 0(knot) 5. 5(knot) 6. 0( knot) R Ce
(%) R Ce R Ce R Ce Ce R Ce R Ce (KN) (J/m¥

o O
-

15.55472.87 40.74 90. 10 60.55 108.6585.89 128.45117.42 149.45 155.80 171.61 201.71 120. 19 110.35
20.554 69.46 38.87 85.03 58.38 101.6583.59 119.24115.24 137.76 154.08 157.17 200.85 111.72 108. 50

C3 25.55474.58 36.15 90.79 50.16 107.9966.98 126. 12 86.74 145.14 109.61 164.99 135.71 118.27 80.89
Cy4 30.55475.10 41.45 90.44 59.09 106.5580. 80 123.39106.90 140. 89 137.70 159.03 173.50 115.90 99.91

Cs 35.55483.01 42.17 99.15 58.77 115.9678.75 133.40102. 32 151.42 129.66 170.01 160.96 125.49 95.44

:R KN; Ce I/ m?
200 B,
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Fig. 4 The relationship between the changes of the length
of net wings and the changes of energy consumption

coefficient of the net
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Fig. 5 Therelationship between the changes of net body

and the vertical opening of the mouth
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THE EFFECT OF THE CHANGE OF SIZE OF THE MAIN PARTS OF
FOUR- PANEL MID- WATER TRAWL ON ITS CHARACTERISTICS

CHEN Xue-Zhong, YU Yue Feng, LIU Feng, SHI Cheng Jun
( East China Sea Fisheries Research Institute, Shanghai  200090)

ABSTRACT The 960. 000m x 226. 275m( 107. 800m) mid-water trawl, widely used in China
for Alaska pollack fishing in the North Pacific in the 90 s, was selected as the target net in model
testing through which to research the effect of the width of side-panel as well as the length of
wings and body on the performance of four panel mid-water trawls. The results were as follows:
(1) With the other conditions unchanged, side-panel width has obvious impact on the vertical
opening of fourpanel trawls. In the towing speed of 3.5 to 5. Oknot net A2, m which L/ Lq( L+
the side-panel width, L belly-panel width) was 0. 714, got the greatest vertical opening. When
towing speed increased to 5.5knot and more, net A3 with Lg/ Lqof 0. 846 reached the top value
of vertical opening. If the Li/ Ldvalue went to the range above 1.0, the vertical opening decreased
with the increase of Li/ L. It was found in the model testing that the smaller the side-panel width
was the greater the sweeping section area would be. (2) At lower towing speed, shorter wings
would result in higher vertical opening of net mouth. When trawling speed went above 4. Sknot,
net Boof 17. 678% in Ls/ La( Lsstretched lenth of wing, Lzstretched lenth of full net) obtained
the highest vertical opening value. When L/ L, was smaller than 30.936% the sweeping section
area increased with extention of wing while in the condition of L/ L, above 30. 936% , the
sw eeping area was reversely proportional to the Ls/La value. At all towing speed, drag force
increased when wings lengthened. ( 3) When the L,/C ( Ls-body length, G-stretched
circumference of fore part of body) value was 25. 554%, the highest vertical opening of net
mouth was reached. The change rate of vertical opening at different speed resulted from the
change of body length were directly proportional to the towing speed. As to the changes of energy
consumption coefficient for net towing and that of vertical opening with horizontal opening
unchanged, the trends were basically the same.

KEYWORDS Mid-water trawl, Vertical opening, Drag, Sweeping area, Model test



