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Effect of the Bilge Keel on the Maneuverability of Ship

Tadao KARIMATA

Abstract

The training ship NANSEI MARU (44.56 gross tonnage) is a wooden vessel, built in
March 1967, In December 1972 the author had the ship fitted out with a Bilge keel (11.00m
X250 mm 150 mm) and investigated into the effects of this Bilge keel on the maneuvera-
bility of the ship. The measurement was carried out through Z-maneuverability tests and
turning trials to compare the maneuverability of the ship after fixing the Bilge keel with
that before fixing,

And the following results are obtained:

1) The results of Z-maneuvering tests show that the maneuverability index K’ after
fixing the Bilge keel to the ship increases 10~20% and that the index T’/ increases 50~100
% in case of small rudder angle and 10~40% in case of large angle, decreases, however,
0~20% in case of rudder angle 15°: that is to say that the turning quality gets better, the
following quality becomes, on the contrary, worse (except the case of rudder angle 15°),

2) The results of turning trials show the same tendencies as those of Z-maneuvering
tests that max. advance after fitting the Bilge keel becomes longer and max. transfer gets
shorter,

3) The author would like to point out that there would be cases where the maneuvera-
bility of ships equipped with a liquid magnetic compass could not exactly measured,
because, when a small ship sails with a high speed and turns with a large angle, the
turning angular velocity becomes large and therefore the waked angle becomes too large
for a liquid magnetic compass to mark the real of following.
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Table 1. Principal particulars of “NANSEI MARU”

Length over all 22.32m
Length b. p. 19.54m
Breadth (mld.) 4.60m
Depth (mld,) 2.30m
Designed load draft 1.66m
Gross Tonnage 44.56 t
Net Tonnage 16.04 t
Trial speed 9.77kt
Cruising speed 8. 50kt
Main Engine KUBOTA M6D16BZS
Single Acting 4 Cycle Supercharged Diesel Engine
220 ps.X1,100 rpm, 1 Set

Capacity

Fish hold 9.24m

Fuel oil tank 5.28m

Fresh water tank 1.54m
Complement

Crew %

Student 9

Total 16

Keel Laid on 12th Dec, 1566
Launched on 11th Mar, 1967
Completion on 20th Mar, 1967
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Table 2. Test condition

Position Kagoshima Wan Ohsaki Bana off
Depth of water about 150 meter
Sea Condition Very smooth sea
Wind Force 0~1
Draft: Fore 0.90m
After 2.40m
Mean 1.65m
Trim 1.50m
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Fig. 1 Relation between K’ and rudder angle of Z-maneuvering
test at four grades of engine load.
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Fig. 2 Relation between T’/ and rudder angle of Z-maneuvering
test at four grades of engine load.
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Fig. 3 Relation between K’,/K’; and rudder angle of Z-maneuvaring test,
Note: K’,: After fixing Bilge keel
K’,: Before fixing Bilge keel
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Fig. 4 Relation between T’,/T’; and rudder angle of Z-maneuvaring test.

Note: T/;: After fixing Bilge keel
T’,: Before fixing Bilge keel
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Fig. 6 Dy/L and Dy /L in relation to rudder angle.

Note: After fixing Bilge keel: —
Before fixing Bilge keel:
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Fig. 7 Relation between D,,/D,; and rudder angle of turning.

Note: D,,: After fixing Bilge keel
D, : Before fixing Bilge keel
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Fig. 8 Relation between D;,/Dy; and rudder angle of turning.

Note: Di,: After fixing Bilge keel
Dy, : Before fixing Bilge keel
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