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Effect of the Rudder Area on the Maneuverability of the Ship

*
Tadao KarmmMATA

Abstruct

The author had the chance to investigate into the effect of the change of rudder area on the
maneuverability of the ship, through the two ships.

One of them named No. 32 SUMIHOH MARU (G. T. 131. 95 tons) had her hull extended by
2.6 meters in order to enlarge her live fish hold. After that, on the claim of the crew that the
maneuverability of the ship got worse than before, she was remodeled again ; the increase of the
rudder area by about 8% and the shape change of the rudder into square type. The other ship
named NANSEI MARU (G. T. 82.97 tons) also had her hull prolonged by 1 meter in order to
increase the capacity of the crew’s accommodation and the fresh water tank.

The measurement was carried out on those two ships before remodeling work and after that
through Zig-zag test and turning trials to study the relation between the rudder area and
maneuverability.

The following results are obtained :

1) The increase of the rudder area made No. 32 SUMIHOH MARU improve her turning ability
and quick responsibility and stability in steering. And they can got the expected result.
2) Concerning NANSEI MARU, the variety of each factor of the ship depends on the length
of her hull. So we may as well regard this ship after remodeling work as different from that
before remodeling work,, and compare them by using zero dimension maneuverability indices K’
and T'.

3) Evenif the variation of the rudder area ratio may be small, it seems to have influence on the

quick responsibility and stability in steering of ship.
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Table 1.  Principal particulars of “No. 32 SUMIHOH MARU”

( Before remodeling ) ( After remodeling )
Length over all 35.05 m 35.05 m
Length b. p. 30.90 m 30.90 m
Breadth (mld. ) 5.80 m 5.80 m
Depth (mld. ) 2.85m 2.85m
Gross tonnage 131.95 t 131.95t
Net tonnage 65.26 t 65.26 t
Main engine 4 Cycle Diesel Engine 1 set
850 ps X 1200 RPM
Propeller FPP 4 Blade 1800 mm
Right handed single screw
Rudder : Area 2.300 nft 2.485 mf
Aspect ratio 1.726 1.739
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Fig. 1. Rudder plan of No.32 SUMIHOH MARU.
The hatching shows the new area of improved rudder.
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Table 2. Test condition “No.32 SUMIHOH MARU”

Light condition

Weather

Wind force

Sea condition

Draft : Fore
After
Mean
Trim

Displacement

Rudder area ratio

Load condition

Weather

Wind force

Sea condition

Draft : Fore
After
Mean
Trim

Displacement

Rudder area ratio

( Before remodeling ) ( After remodeling )
Cloudy Fine
0~1 0~1
Very smooth Very smooth
1.085 m 1.090 m
3.035 m 3.040 m
2.060 m 2.060 m
1.950 m 1.950 m
219.1t 219.5¢t
1/27.67 1/25. 67
Cloudy Fine
0~1 0~1
Very smooth Very smooth
1.885 m 1.875m
3.260 m 3.275 m
2.573 m 2.575 m
1.375 m 1.400 m
302.5 ¢ 302.8t
1/34.56 1/32.01

Table 3. Principal particulars of “NANSEI MARU”

Length over all
Length b. p.
Breadth (mld. )
Depth (mld.)
Gross tonnage
Main engine

Propeller

Rudder : Area
Aspect ratio

( Before extension ) ( After extension )
25.30 m 26.30 m
20.70 m 21.70 m

5.70 m 5.70 m
2.55 m 2.55m
75.14 t 82.97 t

YAMMAR 6A-UT 4 Cycle Diesel Engine 1 set
400 ps X 1200 RPM
CPP 3 Blade 1600 mm
Left handed single screw
1. 980m’ 1.980m’
1. 636 1.636
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Table 4. Test condition of “NANSEI MARU”

( Before extension ) ( After extension )

Weather Fine Fine but cloudy
Wind force 0~1 0~1
Sea condition Very smooth Very smooth
Draft : Fore 1.650 m 1.685 m

After 3.000 m 2.925 m

Mean 2.325m 2.305 m

Trim 1.350 m 1.240 m
Displacement 153.5t 162.3 t
Rudder area ratio 1/24.3 1/25.3
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Fig. 2. Comparision between No. 32 SUMIHOH MARU before remodeling rudder and that
after remodeling on index K and T in the load condition.

Ko Ts
7 a
6 R o
°
0.2 O\\ -
\__\\:\\. 5 o&
.. 3 8\.\
-~ ‘o N >
B 4
T —
T \_
01 —5 70 30 3 20 30
RUDDER ANGLE RUDDER ANGLE
10 kt 7 kt
Before remodeling ~  --------- O 0-------e-
After remodeling @ |

Fig. 3. Comparison between No.32 SUMIHOH MARU before remodeling rudder and that after
remodeling on index K and T in the light condition.
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Fig. 4. Comparison between No. 32 SUMIHOH MARU before remodeling rudder and that
after on Da/L, D1/L and D/L in the load condition.
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Fig. 5. Comparison between No.32 SUMIHOH MARU before remodeling rudder and that
after in Da/L, D1/L and D/L in the light condition.
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Fig. 6. Comparison between NANSEI MARU before extension and that after extension on
index K’ and T".
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Fig. 7. Comparison between NANSEI MARU before extension and that after extension D/L.
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