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OBJECTIVE OF THE STUDY

To wunderstand the basis of the noise propagation
mechanisms

To get familiar with the simplified methods and associated
software for the analysis

To emphasize the underlying theories mainly based on
statistical energy analysis (SEA)

To evaluate the advantages and difficulties of the applied
method and software



Total noise in analyzed compartment

Depends on -

1. Ship structure

2. Power and structure of mechanisms

3. The foundation

4. Distance between noise source and
analyzed compartment

Airborne noise + Structure borne noise
e Influences mainly in the « Influences in compartments
compartments where the located at some distance
noise sources are installed from noise sources
* Noise transmitted by way  Noise generated by the
of the air vibrations induced in the

structure causing them to
radiate noise



[ Statistical Energy Analysis (SEA) ]

Numerical analysis method, developed for the purpose of
studying the diffusion of acoustic and vibrational energy

In a system (analyzed yacht)
Statistical ans that the variables are extracted from

S atiBticATFep Atib" A alfthe results are expected

analysis of both the structural elements and

acoys"{lil:,l%%ces can be performed.




Subsystem d%{gﬁ%ﬁ’g dof Q

with higher
modal modal
energy energy

Main Disadvantage of SEA

Nevertheless this disadvantage, the level of uncertainty will be less
pronounced when the subsystems have sufficient modal density at a
given frequency




[ N-Subsystem SEA Model ]

For each subsystem, there are:

. stordapiskaeRIIkergystems of equations In fyatrix form
* Modal density,

* Input power from external source,

o Dissi ﬁ?d p?wer_dtﬁe AlY the_dmglng lof

the s bsystem and
e TransferrEh2 povma? toilie  to T]:itiﬂ.Jplmg

between gqbsystems, , , N3, total L
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E 2,total

Niztotal |
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[ Modal Density, n(f) ]

 Modal density is an important SEA parameter used to check
the reliability for the created SEA yacht model noise analysis.

e |t is recommended for each subsystem in the whole yacht to
have sufficient modal density. (suggested to have at least 2)

o Therefore, it is suggested not to have very small plate panels

and acoustic cavities when creating the model.
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Lrtfiovaravibroacoustic opystemo@epends on the way in viAught the system
Lenaiponentsediee joined-\dgethe?9 e the dynamic propertues of the |nd|V|duaI

ML RREm E

Beam on waterline BWL

9.4m
8.9m

In-order to let the energy |gropagaéelthroughout the yacht model, this yacht model
AMm

Depth moulded

Ij:rgﬂsists of three main objlects. 2 75m

\ Subsystems (plate panels
and acoustic cavities, etc)

Junctions

Useg 750 model the VaP%‘DéFTéPt@ﬁaﬁﬁ@té‘P%ﬁ@
components that = transmit energy through the

vibroacoustic.system. Diameter 1.4 m

Number of blades 5
Used to model the connections between the various

subsystems in a system. They are also used to describe
the way In whieh the energy is transmitted between the

Engine Characteifistagtsubsystems in a'system:

Main engine type

CAT C32 ACERT

\Y veldsed tol08&i#sV the various sources that inject energy

Noise generating sources

Into the §§Q§Wms In a vibroacoustic system.



[ Creating the SEA 3D Model ]

» Assigning body and floor acoustic lines to form SEA 3D model
» Assigning beam and plate physical properties

Creation of  Assigning noise control treatment (NCT - insulations)
subsystems | 7| . Assigning damping of the panels and insulations

» Creation of SEA acoustic cavities

* Applying fluid loading and underwater SIF
Junctions * Creation of corresponding SEA subsystem (point, line or
area) junctions

Noise generating
sources

Assigning airborne and structure borne noise generating

sources onboard the yacht
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[Applying fluid loading and underwater SIF \
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[ Highest Sound Pressure Level dB(A) ]

.sound Pressure Level dB(A)
—=——Ref=2x 10" Pa

2

Main Deck



[ Highest Sound Pressure Level dB(A) ]

Sound Pressure Level dB(A)
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Conclusion

The noise level predicted in each acoustic cavity in this thesis will be even decreased because when
modeling the yacht, the noise absorption in the acoustic cavity is considered and calculated only from
the noise control treatment. In real condition, there will be some sound absorbing objects inside the
room such as furniture, decorative items, floor carpet, etc.

Some of the uncertainties will emerge when referring to damping because the DLF defined

here are only the average values from the corresponding damping tests of the material used
in the yacht. Uncertainty also comes from the noise spectrum of noise generating sources

because the spectra used here are RINA averaged measurement which can be applied for the
yachts ranging from 40 to 50m in length.

Fortunately, the influence of damping does not have much effect in the statistical energy
analysis and therefore, if one is willing to make only a prediction, SEA is apparently reliable
with the advantage of decreasing cost and time consuming.

Recommendation

« It is recommended to have the actual noise spectrum of noise generating sources on the yacht.

* In order to have the more precise sound pressure level, other noise generating sources apart from
main engines and propellers should be added in the analysis if possible.

o Particular damping test of some subsystems which contribute the highest sound pressure levels
should be performed in order to obtain better accuracy.

« If possible and if there is enough time, it is suggested to use the hybrid model instead of whole SEA

model.
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