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Abstract

Hull vibrations are consist of vertical, athwart and longitudinal ones. Reducing these hull
vibrations becomes increasingly important to make better surroundings for crew and to prolong
the life of ship hull and machines.

This report shows how hull vibrations are reduced by replacing conventional CPP blades
with highly skewed CPP blades. )

The results of the replacement are as follows:

1) Vertical and longitudinal vibrations are effectively reduced and further both vibrations
perceived by human bodies are reduced at the stern part of the ship.

2) The further the distance from the propeller, the smaller the effect of reducing vertical
vibrations, and the tendency of reducing longitudinal vibrations is recognized up to near the
main engine.

3) Athwart vibrations are hardly reduced at the almost every part of the ship.
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Table 1. Principal Specifications of Hull & Main Engine

HULL

Class Fisheries training ship
Length - Breadth - Depth 69.27X2.60X5.45m
Desinged load draught 4.80m
Block coefficient 0. 585
Gross tonage 1,292.75 ton
Speed 13.00 knot
MAIN ENGINE
Type Single acting 4 stroke cycle diesel

Number of cylinder
Diameter of cylinder
Length of stroke

Maximam continuous out put

Normal out put

engine with exhaust gas turbine

6
320 mm
640 mm

2,200PS X 280RPM
1,870PS X 265RPM

Table 2. Principal Specifications of Propeller

Type

Diameter

Pitch

Pitch ratio

Disc area

Expanded area
Projected area
Expanded area ratio
Projected area ratio
Boss ratio

Blade thickness ratio
Number of blades
Rake angle

Weight

Material

Skew angle
Classification

Conventional propeller

3,100 mm
2,170 mm
0. 700
75,477 o
36,968 o
33,512 of
0.490
0.444
0.289
0.0469

4
0°
1,456 kg
KALBC 3
9.3°
NK

Highly skewed propeller

3,100 mm
2,170 mm
0.700
75,477 o
36,968 crf
33,512 of
0. 490
0. 4443
0.289
0. 0497
4
0°
1,500 kg

KALBC 3
45°
NK
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Conventional blade Highly skewed blade
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Fig. 1. Blade contour.
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Fig. 2. Measured points.
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Table 3. Measured hull vibrations at each measured point, in the directions of
vertical (V), athwart (A), and longitudinal (L).
Unit : gal

DIRECTIONS \"A A L

MEAS o TS 1. SHgl 26, O 37. O] 4. W 62 0] 12 5 25 0| 37, OF 49 Hz| 62, OFi 12, 5 25. 0| 3. O 49,5 62, 0
| ShEERNG GEAR |1, 275 7. 170 [16.835/23. 89[16.770] 1.570] 0.705] 3.730] 5. 46510.775] 0.980] 5. 29511 95| . 48012825

Upper Deck (0)| 1.005| 4. 945 | 3.055] 3.240] 3.340] 0.670] 0.615| 0.270] 0.485| 0.760| 0.725] 2.555| 1.920] 0.630| 2,730
TRAWL DECK 3.000] 6. 550(15. 94538 015(39. 230[ 1.765| 2.505] 3.485| 2.565| 3.490] 2.445] 5.195| 6. 375(15. 960[12. 670
Trawl Deck (2)| 1.150| 3.885| 4.945] 7.640] 4.250] 1715 3.01000 |0 |0 | 1.080| 4.530| 1.430| 3240 0.760
STERN TUBE 1.520[ 5.010[17. 430[20. 895[29, 215] 4. 165 5.060] 4.565| 4,065 4.930] 2. 250] 3. 245| 3.080] 2.225] 6,375
Shalt 879) | 3,130 5.685| 8.835] 2.225) 4.250| 1.880| 7.240] 3.110| 5.415| 3.640] 0.855] 1.035| 0.620] 1. 695| 0. 985
CREW'S QUARTER | 2.935| 7.490] 2.380] 4.065] 4.250] 0.575| 2.330] 1.190] 0.725] 0.910] 2105 1.025| 1.840] 0.630] 1.5%5
Second Deck (23/24)| 9, 015] 6.685) 2025 1.305| 0 | 0.610| 1.875] 0.380| 1.065| 0 | 0.515| 1.025| 0.515] 0.920] 0. 605
FORESIDE TRAWL | 3,910| 2. 540[ 6.785] 5.560] 5.160] 3.400[ 5.550] 3.485| 1.210] 1.895| 1.380] 3.025| 5.350] 3.675| 5765
Trawl Deck _(20,/0)| 2. 650] 3.430| 0.730] 1.405| 0.760] 2.940| 4.900] 0.730| 0.485| 0 | 1.000| 2.750| 1.565| 0.725| 1. 140
WATERTIGHT 2.585] 4.920] 2.780[ 1.305] 0.760] 0.950] 2. 725] 0.650] 0.385] 0.605| 1.170| L.185| 2.325| 1. 355[11. 305
Sl (s3) | 3.025) 2.480| 0.730 0.725 0 | 0.970| 3.320 0.405{ 0 |0 | 0.280] 1.960| L.755| 2.420| 1. 440
ENGINE CONTROL | 6, 160| 2.405| 3.350] 5.030] 2.200] 0.365]14.005| 2.835| 1.405| 1.140] 0.755| 1. 145| 2,810] 1.405] 2.200
Second Deck _(40) | 7.950] 2,085 1.025( 0 | 0 | 0.255[15.300] 1.025| 0.725] 1.140| 0.590] 3.135| 1.190] 0.725| 1. 440
OFFISER'S  DINING 10, 165[25. 020] 6. 620] 3. 240] 2.885| 3. 685(10.785| 1.190] 0.45] 0.760] 1. 155| 3.995| 0.890] 0.675] 1..060
Usper Desk ___(an) | 9.320/21. 590{10. 645| 6.530 2.885 6.770| 7.355 1.025{ 0 | 0 | 0.865] 1.540| 0.945| 0.385| 0.605
CREW'S DINING | 9,960[ 7. 340| 5. 190| 1.840] 2.885| 2.030[ 6.860] 0.270] 0.485| 0.760] 0.81011.080] 1.920] 0 | 0
Usper_Deck (48/49)| 5.505] 3.985| 1.295| 1.405] 2.200 4.240| 9.870| 0.405| 0.725] 1.140] 0.535 9.140{ 0 |0 |0
WHEEL HOUSE | 2.515| 5.315) 1.565 0 |0 | 3.600] 3.800] 0.755| 0.725| 0 | 1.500] 3.060| 2.295] 0.725] L. 140
W/H Deck (12/73)| 3.850| 3,785 1.135 0.725| 0 | 5.380| 2.455| 2.190| 1.405| 1.140| 1.830| 1.850| 0.730| 0.385] 0605

Note : upper — CB, lower — HSB
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