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Systematic Model Experiments on the 6.5 GT Coastal Fishing Boat

Kazuhiko Asano*

Abstract

I wish to report on systematic model experiments on the 6.5GT coastal fishing boat.
The systematic model ships that are scaled down to 1/6.5 of the actual boatsize and are about
2 m in length include a mother ship, two model ships, each with different bow lines and two
model ships each with a different L/B value.

A summary of the results is as follows;

1. A noticeable improvement of a ship’s resistance to water cannot be obtained simply

by making a small change in the bow line and L/B.
2. On M-1 model ship with 58 kg, the relation of the ship’s horsepewer, weight and
velocity is :
BHP=(79X10-4)xA X V*

Where A is weight (in toons), and V is velocity (in knots).

It is a general principle that a ship’s horsepower is in proportion to the velocity cubed,
but for the small boats used in these systematic model experiments, it is true that the
horsepower is in proportion to the forth power of the velocity.

There are many problems which must be solved so that this relation between the ship’
s horsepower and velocity can be applied to other ships.
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Fig. 1. Number of FRP coastal fishing boats built at OSHIMA.
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Fig. 2. Body plan of mother ship.

RMEWEFERL L FHEHEOE V-~ D, FMREMEE L,

Fte, BREEBOE ORBIEIL L BEFEOH»OBEEARHCHL —FFr AV
B Lo TWBA, MEFORMAEOREN L D EMBRETI0 7 » METTOENARBRLHHXE
feuie®, EERTIEFE XhHBKER L L,

LlEX b, BRI EET O H ST CET 58 Ficgis S hic FRPH 6.5GT —A# b, FIfEk
BEL, BE M- ofR%K 2R T,

Tt A

BEEMEETHRME L TOBMERSSIFHBEIR TV, BRE R, V4,
BRPOES R EOHKB LTl 5 & THRIMEROMBBECET Z L1550, BEH
PIELEEZ EIMEHOFNOWME 2 Y, BEROBMPLERETCOREEZ LY BRI DY
OFEND B RE, BEEFOEMC N ENOETEEL Z L0850,

AERTERBETOLEL 2L 3REEROFELY RS0, BREOKREH (MkPLR L v
) RS EEG (H-2) oo @R (H-1) 2E8L, hifHsETE1IFHLL
feo 22T, BMBOFTFRIMET LT, TETE, MEESOBBEFRTR- T, &
1l 1 HORBEFI X 5FE—KICE T 5BEKEBEOEMRELXRT,

wiz, —RBHcImoES (L) Lig (B) o L/BofEoX & bl iR H S &
XhTw3, LrL, BEMomEs» bt L/B oo/ ROl r»EFHEEhTWb, 20k
b, iVl Bz Lichivs L/B OEA N e AL D 5, CKET ORI OMEERLET
MO EE, B vk L/BOoRXKEIRD LR TV5,)

Table 1. Specifications for ships with changed bow lines. Draught is 0.6 m.

MODEL A (T) ®B (m) | ®B (m) | ®B/Lg Ch Cp
M-1 12.78 aft 0.66 - - 0.639 0.693
H-1 12.43 aft 0.76 +0.10 +0.84%, 0.621 0.674
H-2 13.14 aft 0.54 ~0.12 —1.04%, 0.657 0.713
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Fig. 3. Value of Lg/B and bulldmg number of 5.0-7.9 GT FRP
coastal fishing boats during the last ten years.
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Table 2. Specifications for ships with changed value of L/B. Draught is 0.6 m.

MODEL | Ly(m) | B(m) | Ly/B | A(T) | ®B (m) | B/LR| Cb Cp
M-1 115 2.9 3.96 1278 | aft 066 | 574% | 0639 | 0.693
L-1 12.0 2.8 4.29 1298 | aft 0.67 | 558% | 0644 | 0.696
L-2 110 3.0 3.67 1265 | aft 064 | 5829 | 0639 | 0690
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Fig. 5. Stages in construction of model ship. No. 1.

Fig. 6. Stages in construction of model ship. No. 2.

Fig. 7. Stages in construction of model ship. No. 3 (male mold).
Fig. 8. Stages in construction of model ship. No. 4 (female mold).
Fig. 9. Completed model ship.
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Fig. 10. Arrangement of instrument set on model ship.
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Fig. 12. Result of test with changed the bow lines.
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Fig. 13. Water lines of bow of M-1 and H-2 model ship.
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Fig. 15. Result of test with changed weight of M-1 model ship.
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Fig. 14. Result of test with changed value L/B.
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Table 3. Values of @; and @, on test of M-1 model ship. a;=BHP/A « V3, a,=BHP/A . V4.

\ Fn A=1TT1 A=16"3 A=14T9 A=13"5
(knot) | (V/V/L - g) a a as a, a a, a a

5.0 0.22 4.68x 1073 | 9.36x10* | 3.44x107° | 6.87x107* | 3.22Xx10* | 6.44X10"* | 2.96 1072 | 593 10~*
59 0.27 5.13 8.69 4.49 7.59 4.25 7.20 4.34 7.34

6.9 0.31 5.87 851 5.04 7.31 5.11 7.40 4.95 719

7.9 0.36 6.29 7.96 5.85 7.40 6.26 7.93 6.01 7.61

89 0.40 7.13 8.02 7.14 8.02 743 8.34 6.93 7.79

9.9 0.45 8.80 8.89 8.22 8.30 8.37 8.46 8.02 8.10

Table 4. Horsepower by test and calculation. M-1 model ship.

A=17T1 A=167T3 1479 A=13T5

v Fn

(knot) | (V//T~ &) Bg’B B}g’P BgB Bg’P B&B BgP Bg’B BlgP

TEST | CAL. | TEST | CAL. | TEST | CAL. | TEST | CAL.

4.0 0.18 4Fs 3Fs 3rs 3 2rs 3ps 2Fs 3rs
5.0 0.22 10 8 7 8 6 7 5 7
5.9 0.27 18 16 15 16 13 14 12 13
6.9 0.31 33 31 27 29 25 27 22 24
7.9 0.36 53 52 47 50 45 46 40 42
8.9 0.40 86 85 82 81 8 74 66 67
9.9 0.45 146 130 130 124 121 113 105 102

Wi, R16oMGEE (A) LEACBARYBI—KROKFBEGRE TS L (2R,
BHP=g, - A+ V3 3
TERIh 5B,

T, I OZFRBERLD o ZRDIEDOBEITH B, £ as DESENTL UL,
FOFNMBLAEL, =TR LT R RIVENERDZZLIEETDHS,

WIZ, as ¥EDKV CHRUEEY a & LTEIRRET, CZT, a JBE—ET, 597 vt
L ED a, DFHEIT 7.90 X 1074, BERZEZ 0516X104 Liss, Tihbb, ZOBHNRBROESN
LS, MEEEOBRI,

BHP=¢, A - V*
=(7.90X10"%) « A« V4 @)
A v,V 79}
LLTEIRS, 20 @) ROHBEEBENRBRORENZRILTT,

X, TFRP S 96 SicHR Shic 149 b vRIBBOERRBERY 2 AKOFEHTH
FTa &,

EHP=(2.06X10"%) « A« V* 5)
HELhi, (RBKEREIC Y 4 1108 m OEHFFA)

F 512 G) ROHEM L ENBROENLRT,

# 45 OBICENRBMER LTEBERIRLCE ), £+« DBENORAEERT 10% 60T, Zhi
NeBBET5 EHRRBER2~3% &b,
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Table 5. Horsepower by test and calculation. 14.9GT fishing boat.

4=307 A=407 A=40"
V(knot) | gupLy | EHPby | EHPby | EHPby | EHPby | EHP by
TEST CAL. TEST CAL. TEST CKL.
7 137 15°s 197 20Ps 937 257
25 25 32 34 40 42
9 4 41 53 54 7 68
10 73 62 86 82 113 103

Table 6. Values of a; and @,. a;=BHP/V3, o,=BHP/V+.

No.1 GENPUKLI MARU 135GT No. 88 IYO MARU 238GT

V (knot) BHP a; a, V (knot) BHP a; a,
10.56 585 0.497 4.70x 102 11.06 580 0.429 3.88x 102
11.64 878 0.557 4.78 12.07 880 0.500 4.15
12.48 1170 0.602 4.82 13.07 1180 0.529 4.04
12.80 1287 0.614 4.79 13.28 1330 0.568 428

KBGOSIMA MARU 1293GT TANKAI MARU 157GT

V (Inot) BHP a; a, V (knot) BHP a; a,
11.68 1050 0.659 5.64 X 102 10.50 420 0.363 3.46x 10
13.47 1820 0.745 5.53 11.99 630 0.365 3.05
13.87 2150 0.806 5.81 12.78 870 0.417 3.26
14.07 2340 0.840 5.97 13.05 970 0.436 3.34

O, PEHBEBRCTRENIENOARLEATEILE LEFNBVETH S,

IH, BAXENO 4 FICHMT5 2 &/ pRBHELG TR, ARz dYTizEs
BTh5, ROXTHRBITEEIRLART — 2129 OFITERY T T, 22 TD a, a, 115 —
2 HRBEBREBEGOICHODREEREOEY R X,

a;,=BHP/V3
2,=BHP/V* ®
ELTRDTNWB,

ROD ay, a, BRI LAFOEHMERLTE Y, BHROBENHIENDO 3R TIIL, 4R
BITBELRENELEE LD,

ZOBMOBENIEND B+a) BIFATHLOELZR, ThETRERIRTVIERR
RER»LLEHETE S,

% o/ RIEB O EF AR 16 DRI 7 4 — FH (Fr) 0.25 BEE X 0 EiS UL,
Fn>04~05 CH#E (BE REBLAVET EALRT,

2T, BKERNBROEEENERE (G 02B<Fr<i0.4H) TO 7 A — FE: LENRK
C OBREY—ROLFIBIRE TS &,

C=nC+Fn=nC+V//Leyg <
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Fig. 16. Inclination of total resistance tird, ZIT,
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TRIND,

BOERIECIRT AR VS EU TR LUIEN—E &5, Thbb, FRENE VO
HISJ|ICHAL, BHBETHE VoLbRFEMTAIZ LIS,
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Table 7. Values of Cr/V*~2

v Cr

Crx100/V /v A AL

(m/s) Crx 100

1.0 3.08 3.08 3.08 3.08 3.08
1.2 3.83 3.19 3.13 3.08 3.02
14 4.65 3.32 3.21 3.11 3.00
1.6 5.69 3.56 3.39 3.24 2.09
1.8 7.15 3.97 3.75 3.53 3.33
2.0 8.40 4.20 3.92 3.66 341

BHET, F 4,5 THLEIOEIMCHFEMEIME HTw 5,

PDExb, SEIORBROEN LENOBERIFIKREALENO 45 RIHFATS L LCHEL
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(M TH Fn<025 TREEARBEOBBHI N ELENIENOIFLMATHEE 25T
H5o)

#& &
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on M-1 model ship with 58 kg.

/V1.4 /Vl.5 /Vl.G /Vl.7 /VI.B /Vl.9 Cr X IOO/VZD
3.08 3.08 3.08 3.08 3.08 3.08 3.08
2.97 2.91 2.86 2.81 2.76 2.711 2.66
2.90 2.81 2.711 2.62 2.54 245 2.37
2.95 2.81 2.68 2.56 2.44 2.33 2.22
314 2.96 2.79 2.63 2.48 2.34 2.21
3.18 2.97 2.77 2.59 2.41 2.25 2.10
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