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As considerable interests in noise emission from the ships have been increased, International Maritime Organization (IMO) standardized
the Underwater Radiated Noise (URN) measurement process of commercial ships in deep seas by enacting the related ISO standard
ISO 17208—1 and classification societies responded with the enactment or revision of corresponding notations, According to this trend,
a new hybrid underwater sound propagation model based on underwater sound propagation theories was developed and its accuracy
on analysis was verified through the result comparison with the results of other generally used models, Using the verified model, each
URN propagation characteristics adjusted by the correction methods proposed in the ISO standard and class notations were analyzed
and compared in two assumed URN measurement cases, The results showed that the effects of transmission loss corrections in the
circumstances with less bottom reflections generally similar but they had rather large differences in the model analysis results with
bottom—reflection—dominant conditions, It was concluded that the deep consideration of effective bottom-reflection—correction method
should be made in future revisions of ISO standard and class notations,
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Table 1 Sound absorption coefficient of sea water (ABS)
Frequency (f) a
10 Hz = 10 kHz 0
10 - 100 kHz 2.5x10 2f2+3.6 <10 °f

Table 2 List of measurement value corrections (DNV)

Context Correction values
Distance Measured Transmission Loss (TL) or
correction | 1810g10(d 701/ dye 5)
Surface
reflection -5 dB
correction
Bottolm -5 dB, when hydrophone height not
reflection )
: exceeding 0.2m above the bottom
correction
> 10 dB, no action
5 ~ 10 dB, the background noise to be
subtracted from source noise level on a
power basis
3 ~ 5 dB, the source of background noise to be
investigated and if possible removed. If impractical
to remove the source of background noise,
background noise can be subtracted from source
Background noise level. .
: < 3 dB, the source of background noise be
n0|3§ investigated and if possible removed. If impossible
correction to remove the source of background noise, the
results will not be valid. If the excessive background
noise occurs over a limited part of the frequency
range, data can be presented for the remaining part
of the spectrum with a statement of the reason for
the lack of data in the frequency range blocked by
background noise. Later assessment will then
determine if the measured results can be accepted
or not.
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Fig. 15 TL analysis result using hybrid sound propagation
model at 10Hz with shallow water condition
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