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Abstract

The third generation [Nansei-Maru] is a fishery training vessel of the Faculty of Fisheries, Kagoshima University. This
ship was built in November, 2002 to carry out the training for navigation and operation of fishing vessel, training of fishery,
observation of ocean environment and investigation of marine creatures. The present paper describes about development of
the hull form based on the tank tests. The resistance measurement tests, self-propulsion tests and wake measurements at
propeller plane were conducted by use of a ship model of 3.5 m long in a tqwing tank. These tests show the designed hull
form is entirely satisfactory for her propulsive performance. Next, rolling mdasurements were made for three kinds of bilge
keels both in calm sea and in waves in order to grasp their rolling characteristics. A ship model of 2.0m long was used in the
measurements. From the results, the biggest one shows to be the most effective for anti-rolling and then it was selected as the
bilge keels of [Nansei-Maru . Flow visualization tests around ship bow and stern were also carried out by using the 2.0 m
ship model in a circulating water channel. It is found that there is no problem for entrainment of air bubbles into the sonar

dome and severe turbulence at stern. Finally, sea trial tests by the full scale ship were conducted and it is confirmed that ship

speed, turning performance and so on are satisfied for their requirements.
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Table 1 Principal dimension of Nansei-Maru

Ship Third [Nansei-Maru| | Second [ Nansei-Maru]
Length overall 41.96m 26.30m
Length between 34.00m 21.70m
perpendiculars
Breadth (mould) 7.50m 5.70m
Depth (mould) 3.30m 2.55m
Full load draft 2.90m 2.10m
Gross tonnage 175.0 ton 82.97 ton
Complement 24 persons 15 persons
| Main engine 1323 kW 294 kW
Full load service speed 12 knots 9 knots
Propeller diameter 2.40m 1.60m
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Fig.4 DPropeller and rudder of Nansei-Maru

(a)Full load
[=———Model-A — —Model-B |
0.05 7
0.04 /
_ 003 _"_/7L£7,
o —
0.02 =
0.01
0 e i 1
0 0.1 02 03 04
Fn
(b)Trial condition
0.08
0.07 -
0.06 f
0.05
5 /

" /
| S—

0.02 S
0.01
0 . A .
0 0.1 0.2 03 0.4
Fn

Fig.5 Comparison of residual resistance coefficient between
Model-A and Model-B

Cr= L Fn= v ( 1 )
%PVZV% 8Ly i

22T, R FHESEEA, oA TRE, VIIEE, V
EHERETE, g IENMAELE, L, 3IKBEETH L, B
IO B2 Schoenherr DEEIITERN R L C
Wh,



4 BEIRBRFREFTRE #52% (2003)
Model-A @ 710 X5 A7 wﬁrm&%ﬁ (2 ﬂz ) % Fig.7
0242 _ \oe(Rn-Co) . (@), (b) VRt FIECoES S (ﬁtﬁﬁ%

T

Z I T, Cfo 3 FMOBBIRIALRE, RnidL 1 /)1
AHTH b,

Model-A & Model-B Tii Form Factor (3 131T% L v
LEZOLNE L, Wi iﬁl@lu(ﬁ'?ﬁm@%aﬂ% 133zZD
FIRREIOEREL AL LTI, 2, s
TO = XHKEIZ LV Model-A 0)73?J§ Model-B & 5’)
b EHI TIEREII R % %175‘ Bt T Ut 12
br#Ez N5, Fig b DRFEIBRIC 20 L %
EIA A TR0 H N5 D5, W%‘@%‘ ST L TR
S, o T, AMEDBZEIEIME TNV TDENIZL D
iﬁ?ﬁi?&h%%ﬁ\’é W \/‘X_Zao & o T, FERI AR S
FHEDHEEED R R BV Model-A ORI ZERH L7,

Model-AD BHLEFE % Fig. 6 ITRT MR ¢
PELRE we B X OHEERAIRIL o il nﬂ%ﬁf{ﬁgh"
EONE L, T FRISTT A521Eb /S ¢ ?%

M) DFELBL/ERTH L,

Full load = =Trial conditon ‘

1.1

0.9 :
0.2 0.3 0.4
Fn
0.3
-—— = e ey e e — Y
F 0.2
0.1 :
0.2 0.3 0.4
Fn
0.3
o~ —
+» 0.2 =~ - T
0.1 +
0.2 03 04

Fig.6 Self-propulsion factors of Model-A
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Fig.7 Measured wake distributions at propeller plane
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Fig.8 Flow visualization at bow, bottom and stern
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Table 2 Significant wave height, wave period and wave length

BES.3 BE.S.S BE.S.6
Wave height
H 1/3 (m) 1.3 2.1 3.0 7
Wave period
Tm (sec) 4.4 5.6 6.7
Wave length 30 50 70
Am (m
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Table 3 RMS criterions of accelerations and roll
(NORDFORSK, 1987)

Vertical Lateral

acceleration  acceleration  Roll Description

0.20g 0.10g 6.0° Light manual work
0.15¢ 0.07¢ 4.0° Heavy manual work
0.10g 0.05¢ 3.0° Intellectual work
0.05g 0.04¢ 2.5° Transit passenger
0.02¢ 0.03g 2.0° Cruise liner

Table 4 Evaluation of passenger comfort by Shigehiro’s method

BFS3  BESS  BFES6
1z (G) 0.14 0.22 0.30
Y| (G) 0.18 032 0.40
Twm (sec) 44 » 5.6 67
K 0.74 0.92 0.97
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Fig.17 Model of bilge keels
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Fig.18 Comparison of the extinction coefficients at 10 degrees

Table 5 Results of the extinction coefficients
Vs (kts) BK-1 BK-2 BK-3
Vs=0 0.0240 0.0269 0.0208
Vs=10.5 0.0321 0.0376 0.0330
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Table 6 Principal dimensions of rudder

Items Dimensions
Height (m) 2.160
Breadth (m) 1.680
Area (m?) 3.630
Aspect ratio 1.290
Ar/Ld 1/27.2



10 TR RFREAILE $52% (2003)

VB 7200 Lpp/B /NS 2 1) BREHE I BT B AR
BN KRE o> Twd, RATOREERRICR X VW EDS
ERENAZHHD I ZIIH 5,

DUV TR EAET A0, YU VIR T
JEHE L AU BT AR e B 7oA (e Alcke) o BUlEK
Bzl L7z, HEEomRIZ11TTH Y, O L
47 X%, Ro=1.0X10ETH 5, REHEr 15
L7z, ThO OfEET RO Z Fig211lR T,
2 v TRENE, BRI LR 40% BBAEIE £ IR 5L P
BREL, T, WIS THEE IR H10%
FEREV,

K512, NS 3HEOMEEEMR LRI (B X2m,
HR1/17) OEHBEIC X 2iERIERT £ L2, &8,
FEERINAE Y, WEGEITEIRETH S, AliETOEES
Fig.2212 78T F 72, Fig.2313fE410° @, Fig24iI 435
CORERBLHEO B TH L, HBIFHOR LIZHBIL T,
LBAE, WARAE, U v ZREDNEIChERPEREAS T R LT
WE I LGB,

S(deg)

Fig.21 Comparison of normal force among Schilling rudder,
End-plates rudder and normal rudder

Fig.22 TFree running model tests of the Nansei-Maru
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Fig.23 Comparison of port turning trajectories among Schilling
rudder, End-plates rudder and normal rudder at rudder
angle of 10 degrees
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Fig.24 Comparison of port turning trajectories among Schilling
rudder, End-plates rudder and normal rudder at rudder
angle of 35 degrees
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Fig.25 Results of turning trajectories at rudder angle of 15
degrees and 20 degrees at sea trial
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Table 7 Results of sea trials of turning ability at rudder angle of
15 degrees and 20 degrees

Rudder Port turning Starboard turning
angles
s M.AD.=5.4L,, M.AD.=5.4L,,
M.DT.=6.3L,, M.DT.=6.3L,,
0 M.AD.=5.4L,, M.AD.=5.4L,,
M.DT.=6.3L., M.DT =63L.

i E AR TORDRBIELRE Fig251aRt, 72, &
RHEH (M. AD.) & KHERE (M. DT.) Ofi% Table
TIRY . ZOROHERHT]1312.0 knots TH o 72,

L7z, RIS & A BEFHEAKEZ VDT, fif
35" Tld e <, AEA15° £ 20° THEREAER % EHE L 720 fEf
207 T b ORMEBE A H4.1Lpp, A KBE[ B 2%4.1Lpp TH
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KIZ, 10-10Zig-Zag DHER % Fig.26177R L, 20-20Zig-
Zag DFER% Fig 2T ¥ o M OERIE, GRELH D
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Zag TOE—FTHEE A (Ist. Overshoot angles) (3476 °
Thh, HATHEA (2nd. Overshoot angles) 134y 7
"THbH, T2, 20-20Zig-Zag TOE 418 X MAITH9°
THh, NHDRBAEEDS, BT 2 IEOIE
BOEUMIZERICRAVI L2055, X512, SRk

0 (deg), ¥ (deg)

—— Starboard

..... d(deq) ¥(deg)
SR VATER VA"
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Fig.26 Results of 10-10 Zig-Zag mancuver at sea trial

0 (deg), ¥ (deg) — starboard

Fig.27 Results of 20-20 Zig-Zag maneuver at sea trial
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Fig.28 Crabing motion by joystick control

ZDL XEORMAITEMES, CPP DY v Ff136.9°, K
7Yy bOWNF TR S TAISK05T TH o 72,
Ry 7V ey FOWNIOHAINEBS & CPP ORI#EHE
B LRSI G- THIEFIGONHE T2 -
T, BIZEMGE~NOBEPEH L Twb, TLD,
FoOBERE, REOHANOFEITREPTRETHL
EWGIr B, RIS, TURTIIMEILIRETIEA S XY O T,
R TV y bOREEM Lo RRIRBEOR R
Fig.29\2/R o Jell B3R £ 1TIZFE L v, —7, fE,
TURTBLIORY 7V 2y D& F - 72 F 05 RERER
T Fig.301/R T & ) e BRI & o> T
Do ZDIH, BTV y bECPP LYY VTR
EHAGDETZ Y AT LRI X o TEREEOM A
AAEREIZTE D Z LRI NZ,



12 BB RFOREFIRE 55524 (2003)

TEH

AEgCidm 3R THENL] OB & HEEERE, %
IRTERE, BIIRIERIC DV THRTW S, KR EIC &S
BNV TORFRLENVYF—VOREE, VIF—F—
LOBIRFE R &, WY ARG L 0, PrEOMERE
AT 2 SERMOFEERI TR SN,
F 72, RLTIIHEIE L7225, MR P HAERICOW
THREDAZ WO TH -7z,

Ih S F T ETERELE T IRFREL KEERIC
BT 28F RS, AMrHFICE2LEHRETHD
DEHEFBL T WA,

% B, KOG, BECHZ> TR
Fig.29 Turning trajectories by pumpjet at dead speed HMAZUNGTWEIEELDHADTIREL ZH BT L
Too DX DEHBLEFEST, XRE25E, —A—AD
BRI FBTCHEFTHLLTA2RELIATTY, &
FIETHEIT,

2EXH

1) AARIRR (2003) @ VR B RF /K 7 50 i SE MU E AR
MEAL", WHERELY YT Y7, 21, pp.T-22.

2) WEHR (2001) : &RERA Y 2 F R 5 —ifdE,
352, pp.128-133.

3) M ERE, FEREEEHE (1993) 0 MMOFE D LHEEM
%, MEERHSS A, 20, pp.17-22.

4) Shigehiro R., T. Kuroda, and Y. Arita(2001) :

Evaluation Method of Passenger Comfort for

-

Training Ships in Irregular Seas, Proceedings of

the Eleventh International Offshore and Polar Co

Fig.30 Turning trajectories of short turning test nference, Stavanger, Norway, Vol. IV, pp.562-
569.

5) VHERE, mHE, HERE (1990) [ hEA -7 x
1) — ORI ICEE T 5 ERIVATE, BETEERG
438, 213, pp.51-62.

6) NIEESA  (1950) @ HEFURETEAIAR AL {5 i BB ORISR
B iE AR T, H AR AT, 87, pp.8
7-96.

7) BAER  (2002) : REOJEHE L BE, MEERH S
b A, 55, pp.3-11.



