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Analysis of Reducing Tonal Noise of the Gas Turbine Generator in order to Reduce
Underwater Radiated Noise of a Naval Vessel
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ABSTRACT

Because the tonal sound of the underwater noise in a naval vessel can be identified from the sub-marine of
the enemy, it should be reduced sufficiently. This kind of the noise usually comes from the structure-borne
noise of the onboard machine and transfers to the sea through the hull of the ship. The vibration at the high
frequency can be reduced sufficiently with damping material. In this paper, the damping coefficient of the steel
plate with damping sheet is evaluated by experiment. Using these evaluated properties, the numerical analysis is
performed in order to evaluate how much vibration of the generator can be reduced applying damping sheet on
the encloser and base of it.
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Fig.1 Gas turbine generator for the ship
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Fig. 2 Measured acoustic noise of the GTG
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(a) Above the anti-vibration mount
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Fig. 4 Measured acceleration of the GTG
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damping sheet(measured by experiment)
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Table 1. Material property of the steel plate and damping sheet

Property
Steel 5t Steel 5t + Damping sheet 3t

Steel Plate Steel Plate Damping Sheet
Young's modulus 211,000MPa 211,000MPa 1MPa

Poisson ratio 0.3 0.3 0.49

Structural damping
coefficient

0.02 0.07 0.8

Density 7,850kg/m3 7,850kg/m3 1,200kg/m3

0

1

2

3

4

5

6

7

8

9

10

0 100 200 300 400 500 600 700 800

Frequency[Hz]

A
cc

el
er

an
ce

[m
/s
2 ]

(a) Steel 5t

0

1

2

3

4

5

6

7

8

9

10

0 100 200 300 400 500 600 700 800

Frequency[Hz]

A
cc

el
er

an
ce

[m
/s
2 ]

(b) Steel 5t + Butyl rubber 3t
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damping sheet(measured by CAE)
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Fig. 11 FEM model of the gas-turbine generator

Table 2 Mechanical properties for the numerical calculation

Property Symbol Value Unit
Mass of gas turbine including
reduction gear and alternator M 30,518 kg

Inertia of gas turbine including
reduction gear and alternator

IXX 185,470 kg-m2

IYY 174,010 kg-m2

IZZ 14,483 kg-m2

Thickness of the enclosure te 5.0 mm
Thickness of the base frame tb 12.0 mm
Thickness of the damping sheet td 3.0 mm
Spring constant of the mount (axial) ka 1×106 N/m
Spring constant of the mount (horizontal) kh 1×106 N/m
Spring constant of the mount (vertical) kv 30×106 N/m

Fig. 12 Input acceleration of the gas turbine generator
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Fig. 13 Acceleration level above the vibration isolating

mount of the gas turbine generator
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