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Abstract

This study aimed to estimate which kind of frequency would be occurred by the generator (with

turbocharger) in the air and underwater.

In addition,

it also aimed to analyze frequency trends and

characteristics of generator with noise related experiments. The major conclusion is as follows: The noise
level was decreased with increasing depth 5m in the low frequency region of station no. 1 and no. 2.

Noise levels were relatively higher in station no.

1, which operated 2 generators.

A 300Hz harmonic

frequency was identified on the graph. Since the main frequency of turbocharge of the activated generator

was estimated to be 300Hz,

it could be assumed that the harmonic frequencies would be occurred

accordingly. In addition to the 300Hz harmonic, we have identified a harmonic with narrower spacing,
guessing that a harmonic due to the main vibration frequency of the diesel engine has occurred. And the
vibration frequency of the cylinder firing rate & crankshaft were found to be mostly in the range of 0 to
5,000 Hz and the range of average power spectral density was from 80 to 125dB re 1/ Pa’/Hz.

Key words : Noise level, Harmonic phenomenon, Vibration frequency, Generator‘s turbocharger noise, Electric vessel
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[Fig. 1] The CTD casting points and experimental
sites.
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<Table 1> Specification of Eng. & Turbocharger

Particulars Description
Eng. No. BAS5198-1~4
Type TH17/28
Power X rpm 798kW x 900rpm
Firing Order 1-2-4-6-7-5-3
Type TPS48-F32
Max. rpm & Temp. 58,920 rpm, 620C
Maker ABB
Model TPS44-61-F
Ser. No. HT539680~3

(Source: HYUNDAI HEAVY INDUSTRIES CO. LTD.
4-STROKE DIESEL ENGINE INSTRUCTION BOOK VOL. 3)

1) 4-stroke, vertical, direct injection single acting and trunk
piston type with turbocharger and inter-cooler.

2) Turbocharger: IgF7]2ka she, WAz|o] 3 RRoZ ¢
23718 dade YolFe Jug ok
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[Fig. 3] Spectrogram (a) St. No.l, (b) St. No.2.
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[Fig. 4] (a) Power Spectral Density,
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<Table 2> Table of main vibration frequencies of
a diesel engine

Vibration frequencies Cause of vibrations
ken
=—° Cylinder firing rate
T = 560 Y ¢
ken,
f=—" Crankshaft
¢ 60
kez o mn, ez .
f=—">2—r = Engine valves
v m * 60
kg e, Piston sl
=—2L2 ° iston slaj
Fos 60 P
kebez, *ng Pi .
fw_ = — e 1ston rings

where k is the number of the harmonic,

ns is the rotational speed of the engine in rpm,
zp is the number of pistons in the engine,

zz is the number of valves for one piston,

b is the number of piston rings for one piston,
m indicates if the motor is a two or four-stroke
engine.

(source: Ignacy Gloza, Vibration and radiated
noise of a small ship, 2008)
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