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Maneuvering character of hull form renovated tuna purse seiner

Jin-Keun HONG, II-Kwon KANG' and Seong-Jae JEONG®

FNC Global Co.,

Ltd., Wonyang Plaza 603, Amnam-Dong, Seo-Gu, Busan 602-833, Korea
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In an attempt to improve the maneuvering character of hull form renovated tuna purse seiner. A renovation was carried out

on the 3 tuna purse seiner fishing vessel. To grasp the progress of maneuvering and resistance on ship B (730 ton class),

new bulbous bow was only attached. The ship A (740 ton class) and C (600 ton class) were modified for new bulbous bow,

enlarged slipway and rudder. And then the zigzag and the turning test were carried out. According to the turning test, the

advance and the tactical diameter were improved very much for the modified ship. The sea trial was carried out for the

original and modified ship A. It is showed that the results of sea trial corresponded with that of the tank test on the whole.

In the result of the zigzag test on ship B, the turning ability was improved very much, but the yaw checking ability was

deteriorated in just some degree. In the result of the zigzag test on ship C, the turning ability and yaw checking ability were

remarkably improved. Ship C was greatly improved among the three ships for the maneuvering character of modified hull

form.
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Table 1. Remodeling and test items of target ship for model test and
sea trial

Test Ship name A B C
Condition man res man Tres man res
Original o O
Model Bub O O
test  Modified Stem O O
Rudder O O
Original o o O o o O
X Bulb @) @) O O O O
Sea trial .
Modified Stem O O o O
Rudder © O o O

*Remark; man: maneuvering test, res: resistance test
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Table 2. Principal dimensions of target ships
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A ship

B ship

C ship

Description

original modified original modified

original modified

L.O.A (m) 7559 7677 7510 75.10 68.28 69.46
LB.P (m) 68.82 68.82 6949 6949 6044 61.63
Breadth (m) 128 128 125 125 128 128
Depth (m) 8.14 814 823 823 8.06 8.06
Draft (m) 566 561 493 488 566 5.60
Gross tonnage 739 745 734 733 606 606
Main Engine (HP) 3,600 3,600 3,600 3,600 3,600 3,600

Lengthening O

O

X

Table 3. IMO Maneuvering criteria
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Test item

IMO criteria

Condition

Deep water, Calm sea, Full load (even keel), Test speed

Turning ability

Advance < 4.5, Tactical diameter < 5L

Initial turning ability <25L
Test 1st over shoot angle 2nd over shoot angle
L/V <10 (sec) L/ V <10 (sec)
Y, <10 Y, <25
i 10 (sec) < L/ V < 30 (sec 10 (sec) < L/ V < 30 (sec
Yaw checking 10 /10 (sec) / . ) ) / ( )
& zigzag test P, < (5+05L/1) Y, < (175 + 0752/ V)
Course keeping ability
L/V =30 (sec) L/V =30 (sec)
Y, <20 Y, <40
20 /20 v, <25 i

zigzag test
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Table 4. Overshoot angle by zigzag test of ship A.

State Test angle Ist overshoot 2nd overshoot

angle angle
Original 100 9.9° 11.5°
Modified 8.9° 12.3°
Original 200 18.2° 21.3°
Modified 17.4° 19.4°
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Fig. 1. Body plan of original (left) and modified hull (right) for ship A.
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Fig. 2. 20° tuning test of ship A at sea trial.
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Table 5. Overshoot angle by zigzag test of ship B

Ist overshoot 2nd overshoot

State Test angle angle angle
Ongnal 82° 2.3
Modified 6.2° 10.8°
Original 17.3° -
_ 20°
Modified 14.3° -
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Table 6. Comparison of results by tuming test for ship B

State Direction Advance Tactical diameter
Original 2.8L 33L
———— Stbd
Modified 2.7L 2.8L
Original 2.7L 3.5L
—F—  Port
Modified 24L 3.1L
(A)
4 —
—e— Original
3.5F 1

2
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—e— Original
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Fig. 4. Results of tuming test for ship B at sea trial (A: Stb'd, B: Port).
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Fig. 5. Body plan of original (left) and modified (right) of ship C.
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Table 7. Results of zigzag test for ship C.

Ist overshoot 2nd overshoot

State Test angle angle angle
Original 10° 12.1° 21.5°
Modified 10.3° 19.1°
Original 22.4° -
[ — 200
Modified 19.3° -
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Table 8. Results of turning test for ship C.

State Tactical diameter
4.7L

3.4L

Advance
421
3.1L

Test angle

Original

- = 350
Modified

—e— Original
—e— Modified

4 5

2

3
Y/L
Fig. 7. 35° tumning test result of ship C at sea trial.
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