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An Experimental Study on Hull Form Development and Anti-Rolling
Tank Performance of G/T 360ton Class Fishery Patrol Ship
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ABSTRACT: Hull form development and Anti-rolling tank of G/T 360ton class fishery patrol ship was carried out in the CWC
at Chosun university, cooperatively with WJFEL(The West Japan Fluid Engineering Laboratory). Same size of 15 knots class
fishery patrol ship was selected as a parent form(Model number : CU-015), and modified fore and after body hull form under the
slightly lengthened to be suitable for the operation at 20 knots. This paper investigated for a rolling performance and an effective
using method when fishery patrol ship was equipped with anti-rolling tank. On several occasions of rolling test was made
reference to design data of a similar ship. Although the hull form was highly constrained in being limited to modification of a
parent hull form, significant wave resistance improvement was made.
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Table 1 Principal characteristics of CU-015/016 at full load

——— CU-016(1 44 %)
- CUOIS(1 )
Fig. 1 Comparison of body plan
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condition
) Ship Model

Particulars 15799 | 29 | U015 | CU0T6
Lg  (m) | 4950 5280 | 1207 | 1.288
Lw (m) | 518 56.05 | 1264 | 1367
B (m) 83 83 | 0202 | 0202
D (m) 3.8 38 | 0093 | 0093
T (m) 30 30 | 0073 | 0073
S (m)| 48490 | 54290 | 02885 | 0.3230
vV (m%)| 657.02 | 76933 | 0.0095 | 00112

Table 2 Principal characteristics of CU-015/016 at Ballast

condition

. Ship Model

Particulars |2y 3% | 148 | QU015 | CUDI6
Ly ()| 4950 5280 | 1207 | 1288
Lw, (m) | 5180 5635 | 1263 | 1374
B (m) 83 83 | 0202 | 0202
D (m) 38 38 | 0093 | 0093
T (m) 25 25 | 0060 | 0060
S ()| 4154 4723 | 02471 | 02810
vV (m)| 49.62 | 59165 | 0.0072 | 0.0086
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Fig. 2 Schematic diagram of ART
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Table 3 Comparison of EHP(kw) at full load condition
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£ | /l24% | A48% | (BDYB
(=E) (B) ) | <100 (%)
15 7372 6754 8.38
16 939.9 931.1 094
17 1397.6 1382.1 111
18 221 2057.2 742
19 3166.9 2933.3 7.38
20 41124 40455 1.63

Table 3o)4 & % Q& vish go] A¥MHo] sruguc
£5982 EHP7E 1 ~ 8% A& 74459k

T8, BTN AN Y Ade Fawdle] Seua ]
waiRd kg Table 49} 2t}

Table 4 Comparison of EHP(kw) at ballast condition

S= | sleay | Ad4d | (BD)B
=5 | @ ©) | x100 (%)

15 6069 516.1 14.96

16 810.6 765.1 5.61

17 1204.1 11009 857

18 1816.5 1584.5 12.77__‘
| 19 25142 21819 13.22

20 32314 2896.1 10.38

7] Table 404 B 4 & uis} go] MANEY] FEAY
o] 71RA¥Y FartH R} 5~15% Ax AAHch

g, FAM A A JAAZAFE HANEE Fg
319 sl Fig. 320 Z+zt TAE Tk

Cr=Crm-Crm Q)

o714,

Ceu ITTCS7 Linedl] 913+ vpaAgA 5

Fig. 3-1 3 320 H<Ql wpe} go] 7|2XM¥e vty o
Shde] F8] &xd JodAge] oyt EHeiAl Wt Y
g, oj& S=Hgle @e Msle] B Wil 71918 &
o2 Aled®th

Table 1 3 204 ALY H4EHA] Z7IPLNE &7
3tal EHP7F 2488 vhaR gl vis) zaAgo] Jujgoz
ol Zaqly] | Aog Yepdth & B AN 3o
718 APAZN(RE 15:E )& n&gshs Rolmz oy
dier zupAgtel AA F7lsHA Hon AL A a4
o] o]& ZAAIFlEH 719 RAog Hrtwch

}

ox rir ox

020 025 030 035 0.40 045 050
Fn

Fig. 3-1 Comparison of Cg at full load condition
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Fig. 3-2 Comparison of Cg at ballast condition
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Fig. 41 Comparison of wave profile at full load condition
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Table 5 Results Of Rolling test without ART

No. 1 2 3 4 5 6
/L 06 08 09 10 11 12
A (m) 0773 1030 1159 12878 1417 1545
T  (sec) 0704 0813 082 0909 0953 199

(m) 002 0034 0039 00M3 0047 0052
Hw? (m) 0031 003 004 0047 0052 0059
= A& 3= E% 1 z3leke) wsle dAvaly] s & Bw* () 144 12.6 13.7 131 13.2 13.7
Hg 3 of

=g JoFs Ha g AvjdA AFsigon, 1 A3%E Q) No. 7 8 9 10 1 12 13
2 HE)eg FAds} &t Fig 51 2 520 72t £AI8g AL 15 20 25 30 40 50 60

\ (m) 1932 257% 3219 38634 51512 6439 7.7268

5=t epg/ U T (e LB 1265 147 15 182 208 2%
, Hy*'  (m) 0064 008 0107 0129 0171 0215 0258

(W eemAZ80n) 28/ U Hw?  (m) 0069 0088 0108 0106 0097 0106 0127
A7NN, Meem  : A7) H3HF W () 129 123 121 99 68 59 59
AZpow D g FEE

— =~
£ N

*(1) : Aimed HW
0.50 (2) : Measured HW
N 4 —— sink. of CUDIS _
éozs ] —— Trimofcu01s (3) : ew(" ) - HW/)\X360
g’ 4 -4~ Sink of CUD1E
E | gemmmmea o "eCT Trim of CU-016
E00T] e e . Table 6 Results Of Rolling test with ART (both value open)
: 0.25 —
£
@ 4
K No. 6 7 8 9 10
0.50 T I T I T I T ' T I T
020 028 0.30 035 0.40 045 050 A/L 12 15 20 25 3.0
Fn Mm) 1545 1932 257% 3219 38634
Fig. 51 Nondimensionalized trim and sinkage at full load T(sec) 0.995 1113 1.285 1437 1.57
. HW(@m) 0.052 0.064 0.086 0.107 0.125
condition
HW(m) 0059 0067 0088 0106 012
oW 13.7 125 123 119 114
0.5 30 27 24 20 16.7
™ i —i— sink ofCU-015 BZBW
S oos | G Tametcuors 2.19 216 1.95 1.68 1.46
g . L ~@- Sinkof CU-016
"g- 0,00 ~] =, —=== TrimofCU-Q16 .
5 Table 7 Results Of Rolling test with ART (No 1 only value
.E 0.25 — open)
5 i
-0.5¢ T T T T T T T T T T NO. 1 2 3 4 5
020 025 0.30 035 0.40 045 0.50 A/L 0.6 0.8 09 1.0 11

Fn Mm) 0773 1030 1159 12878 1417

Fig. 52 Nondimensionalized trim and sinkage at ballast T(sec) 0704 0813 0862 0909 0953

condition HW(m) 0.026 0.034 0.039 0.043 0.047
HW(m) 0.030 0.036 0.042 0.045 0.052

45. QNS BW(. ) 140 126 13.0 126 132
ART7} A8 Z84e) shaldelo] thated 94 Qe ART  g=gw > 10 16 s z

0.36 0.79 1.23 1.83 2.05
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No. 6 7 8 9 10

A/L 0.6 08 09 1.0 11 12

AL 12 15 20 25 3.0
Mm) 1545 1932 2575% 3219 38634
T(sec) 099 1113 1.285 1437 157
HWm) 0052 0064 0.086 0107 0125
HW(@m) 0058 0.069 0.092 0.103 0.131
gW(. ) 135 129 129 115 122
31 29 25 ys) 173

66w 2.30 225 194 191 142

Table 8 Results Of Rolling test with ART (only No2 value
open)

No. 1 2 3 4 5
AL 06 08 09 10 11
A(m) 0773 1.030 1159 12878 1417

T(sec) 0704 0813 0.862 0.909 0.953

HW(m)  0.026 0.034 0.039 0.043 0.047

HW(m) 0.042 0.044 0.050

BW(, ) 13.0 123 127
) 16 21 29

bW 123 171 228
No. 6 7 8 9 10
ML 12 15 20 25 30
A(m) 1545 1932 25756 3219 38634
T(sec) 0995 1.113 1285 1.437 157

HW(m) 0052 0.064 0.086 0.107 0125

HW(m)

BW(, )

g=0W

4. DHAIY Zole| EM

Table 3 2 4o 329 vle} 2o] AU 7184
(CUOIS)] Bistel DAl BF SRR, AsHIeelae
BF 10%9E 4395l A9t

ol AL Thee) U] FjAlE Ao Bedrh

1) AAR F9le) Bg0) ZRARRT Y, R, Aay
Fol HA B4sted YAY P48l 1.

2) d8usel WE HX 450 WL A FsYe] Fg
51 % 520 29 ¥le} Ro] ARNYRTE ARAYe] FHo
2 2w o,

E, AsHEsl ARt A% gadel @ AL HY
o WEgo) VAT B4% A7MEY AoE F3HLh

w9, YRAPOENE F8 SAAE Ane 2AWL Table
9~120) HlmwatAck E3 Figo L 76 242 =A)SATH

Table 9 Comparison of 8/6w (Bare hull)

W/WS 14205 12300 11601 11001 1.0493 1.0050
B8/6W 042 0.95 131 1.83 242 2.83

AL 15 20 25 30 40 5.0 6.0

W/WS 0.8985 0.7782 06959 06369 0549 04926 0.4405

g/6wW 28 228 207 159 128 139 125
Table 10 Comparison of 8/6w (Both value open)

A/L 06 08 09 1.0 1.1
W/WS 14205 1.2300 1.1601 1.1001 1.0493
8/6W 040 1.04 123 1.67 205

A/L 12 15 20 25 3.0
W/WS  1.0050 0.8985 0.7782 0.6959 0.6369
8/6W 219 216 1.95 1.68 146

Table 11 Comparison of 8/8w (Only Nol value open)

A/L 06 08 09 10 11
W/WS 14205 12300~ 1.1601 1.1001 1.0493
8/8W 0.36 0.79 123 1.83 205

ML 12 15 20 25 30
W/WS 10050 08985 07782 06959  0.6369
8/6W 230 225 203 1.77 142

Table 12 Comparison of 8/8w (Only No2 value open)

ML 06 08 09 1.0 11
W/WS - - 1.1601 1.1001 1.0493
8/6W - - 1.23 1.71 2.28

A/L 12 15 20 25 30
W/WS  1.0050 0.8985 0.7782 0.6959 -
8/6W 234 230 218 1.85 -

3.00

200

100 - .

Rolling Amplitude/max. wave slope

0.00 T l T | T I T l T
0.00 0.40 0.80 1.20 1.60 2.00
Wave Freq./Natural Rolling Freq.
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Fig 6 W/Ws Vs 6/8w
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Fig. 7 A/L Vs /6w
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Fig. 9 Equi-Angle Drawing (both values open)
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