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ABSTRACT

In this study, environmental noise was analyzed and its effect was predicted to evaluate the suitability

of noise level in Atlantic salmon growing environment. First, the environmental noise in atmosphere

was measured at major positions within the aquaculture project candidate site located near Gimhae

airport and light rail transit. Using the frequency analysis, it was found that the overall noise characteristics

at the site is dominated by aircraft noise. Further, to derive the underwater noise in a realistic and

efficient way using FEM numerical analysis, the measured noise was imported as input to the FEM

model implemented at the scale of a water tank; the acoustic propagation characteristics originated

from the aircraft noise source were considered as plane waves in the far-field through a simple

theoretical approach. The predicted underwater noise results from the acoustic numerical analysis were

compared with hearing threshold of Atlantic salmon to evaluate the suitability of noise level in

water tank. The approach and process used in this study may prove to be an effective and practical

method to quantitatively predict and analyze environmental noise at a relatively large scale using a

combination of measurement and FEM numerical analysis.
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Table 1 Sound pressure level(Z-weighting) measurement
results for each position and frequency range

Measuring positions Point 1 | Point 2 | Point 3
All freq. band Overall | 66.6dB | 71.4dB | 75.2 dB
(12.5 Hz~ 8000 Hz) | Average | 46.5dB | 45.9 dB | 49.3 dB
Overall | 66.5dB | 71.4dB | 75.2dB

12.5 Hz~ 1000 Hz

Average | 51.5dB | 552dB | 59dB

Overall | 50.1dB | 47.6dB | 51.8 dB

1000 Hz ~ 8000 Hz
Average | 36.2dB | 27.2dB | 29.9 dB
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Fig.3 Sound pressure level(A-weighting) measurement

results at major positions

Table 2 Sound pressure level(A-weighting) measurement
results for each position and frequency range

Measuring positions Point 1 | Point 2 | Point 3
All freq. band Overall | 54dB | 54.6dB | 58.6 dB
(12.5Hz~ 8000 Hz) | Average| 31dB | 30.4 dB | 33.8dB
Overall | 51.9dB | 54.1dB | 58.1 dB

12.5 Hz ~ 1000 Hz
Average | 28.8dB | 32.5dB | 36.3dB
Overall | 50.8dB | 47.9dB | 52.2dB

1000 Hz ~ 8000 Hz
Average | 36.8dB | 27.7dB | 30.4 dB
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Table 3 Sound pressure level(Z-weighting) measurement
results of background noise for each position
and frequency range

Table 5 Sound pressure level(overall, Z-weighting) results
and contribution of target noise for each
position and frequency range

Measuring positions Point 1 | Point 2 | Point 3 Measuring positions Point 1 | Point 2 | Point 3
Overall in all freq. band | ¢ 5 45159 1 4B | 62.8 dB All freq. band Target  165.8dB|71.1dB74.9dB
(12.5 Hz ~ 8000 Hz) 125 Ho 000 1
: (12.5 Hz ~ %) Contribution | 100 % | 100 % | 100 %
Overall dB in the freq. band
£ 12 1000 58.7dB | 59.1dB| 62.8 dB
of 12.5Hz~ Hz Target | 65.7dB|71.1dB|74.9 dB
: 12.5 Hz ~ 1000 Hz
(0] 11 dB the freq. band
1000 Hz -~ 8000 1z | 40.1dB | 35.1dB | 32.6dB Contribution | 97.7% | 100 % | 100 %
Target 49.6dB|47.3dB|51.7dB
1000 Hz ~ 8000 Hz —
Table4 Sound pressure level(A-weighting) measurement Contribution | 2.3% | 0% | 0%

results of background noise for each position
and frequency range

Measuring positions Point 1 | Point 2 | Point 3
Ov(elr;g g‘;ﬂggfgﬁg‘nd 43.6dB | 38.9dB | 40.1dB
Overaf;.;“};;‘i ?Oe&') f{‘;“d ofl 418dB | 37.64B | 39.7dB
Over";%oi(‘;ég'igggb ';Iaznd ofl 40.7dB | 35.5dB | 32.94B
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Table 6 Sound pressure level(overall, A-weighting) results
and contribution of target noise for each
position and frequency range

Measuring positions Point 1 | Point 2 | Point 3

Target 53.6dB | 54.5dB | 58.5 dB

All freq. band
(12.5 Hz ~ 8000 Hz)

Contribution | 100% | 100% | 100 %

Target 51.5dB| 54dB | 58dB

12.5 Hz ~ 1000 Hz

Contribution | 61.7% | 89.1 % | 89.1 %

Target 50.4dB | 47.6dB | 52.1 dB

1000 Hz ~ 8000 Hz

Contribution | 38.3% | 10.9% | 10.9 %
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Table 7 Details of modeling set-up

Modeling area

Wall and floor of tank, Air layer and water in tank

Dimension 2D Axisymmetric(quasi-3D)
Overall geometry Cylinder
12m and 3.8 m

Diameter and height of tank
Geometry parameters

*Depth of water: 3 m
*Thickness of air layer: 0.8 m

Thickness of wall and floor of tank

0.1m and 0.2 m

Wall and floor of tank

Concrete(p: 2300 kg/m®, E: 25 GPa, v: 0.2)

Materials

Air layer(above the water surface in tank)

Air(20°C and 1 atm, relative humidity: 41 %)

Water(in tank)

Fresh water(10°C and 8 pH)

Perfectly matched boundary, Background pressure

) o Air layer field(type: plane wave, import measurements),
Acoustic condition Atmosphere attenuation
Water Ocean attenuation

Structural condition Floor of tank

Fixed constraint

Acoust. - Struct.
coupling condition

Contact area between the air layer/water in tank and wall/floor of tank

Mesh

*Max. element size: A,

Free triangular
in/5 and below

Frequency range

12.5 Hz ~ 8000 Hz(1/3 octave)
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Fig.9 Sound pressure level FEM results at corre-
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and human)
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Table 9 Sound pressure level(traffic noise level) meas- shott. o W, 7] LudowntE VIRIg 5
urement results by the distance AEAS e o] 24Ql Hs Fal 948 &
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