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On the Maneuverabilities of Training Ship “Kagoshima
maru’, “Keiten maru” and ‘“Nansei maru”

Tadao KARIMATA*

Abstract

Determination of wide range maneuverability is required for fishing vessels, re-
search vessels or like, since, the vessels along with normal navigations, are ste-
ered at slow speeds or large rudder angle for many hours very often.

Detailed measurements of maneuverabilities through Zig-zag tests are herein
reported and reviewed on Kagoshima-maru (G. T. 1,038.14 ton), Keiten-maru (G. T.
854.55 ton) and Nansei-maru (G. T. 75.14 ton).

As to the testing conditions of Kagoshima-maru and Keiten-maru, displacement
tonnage of each was nearly 1,400 ton; block co-efficient (C,) and rudder area ratio
(Ag/L+d) which greatly influence the maneuverability were also almost the same
fore both vessels. However, Keiten-maru showed considerably different performa-
nces from the other, such as larger maneuverability indices K’ and T’; more
excessive sensitiveness to changing rudder angle, for example. Above differences
are concidered to be greatly effected by the different hull form factors like L/B.

As for Nansei-maru, the smallest among the three vessels, values of L/B or B/d
were accordingly small, still we could obtain rather good results of turning ability,
quick responsibility and stability in steering by making rudder area and dead-wood
greater.

Since performance data of smaller vessels obtained through usual Zig-zag tests at
10°Z shows big dispersion, 15°Z or 20°Z shall be recommended for the tests on those
smoller vessels.
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Table 1. Principal particulars and Conditions of “KAGOSHIMA MARU”,
“KEITEN MARU” and “NANSEI MARU".

Item KAGOSHIMA MARU KEITEN MARU NANSEI MARU
Length over all 66.05m 61.90m 25.30m
Length b. p. 59. 60m 55.00m 20. 70m
Breadth (mld.) 10.80m 11.00m 5.70m
Depth (mld.) 5.40m 4.70m 2.55m
Gross Tonnage 1,038.14 t 854.55t 75.14 t
Main Engine 1, 700 ps. 2,000 ps 400 ps.
Draft: Fore 2.84m 2.83m 1.65m
After 4.57m 4,80m 2.97m
Mean 3.705m 3.815m 2.31m
Trim 1.73m 1.97m 1.32m
2.9%) (3.58%) (6.83%)
Displacement Tonnage 1,425.00 t 1,415.00 t 153.00 t
Block co-efficient (Cy) 0.75 0.58 0.63
Propeller:
Type FPP CPP CPP
Diameter 2,700 mm 2,500 mm 1, 600 mm
Pitch 1,894 mm 1,750 mm 640 mm
Pitch ratio 0.7 0.7 0.4
Developed area ratio 0.472 0.520 0. 416
Number of brade 4 4 3
Direction of rotation Right Right Left
(View from stern)
Rudder:
Area 6. 048 m2 5. 770 m? 1. 980 m2
Rudder area ratio (Ag/Led,) 1/36.5 1/36.4 1/24.2
Aspect ratio 1,640 1.171 1.636
Thickness (t) 0. 350 0. 400 0. 180
t/B 0.182 0.180 0.164
L/B 5.52 5. 00 3.63
B/d 2.91 2.88 2.46

p [L2ed 0. 1056 0.1196 0. 1508
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Fig. 1-(a) Relation between K or T and rudder angle on Kagoshima-maru,
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Fig. 1-(b) Relation between K or T and rudder angle on Keiten-maru,
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Fig. 1-(c) Relation between K or T and rudder angle on Nansei-maru,
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Fig. 3 Relation between K’ or T/ and rudder angle,
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Fig. 4 Relation between turning ability (K’) and stability
in steering (T/).

Note; Kagoshima-maru: (1/K”) =0.703(1/T”")+0.290
Keiten-maru: (1/K» = 0.868(1/T")+0.192
Nansei-maru: (1/K”) = 0.288(1/T")+0.587
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