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Abstract

As a connecting structure between the hull and mechanical equipment, the base is an important
transfer paths for equipment loads, and the acoustic characteristics of the base are of great signi-
ficance to the control of ship mechanical noise. Based on the acoustic finite element method, tak-
ing a cabin model as an example, the paper analyzes the influence of the structural form, layout,
and structural parameters of the base on the mechanical noise of the ship from the perspective of
acoustic design, and explores the acoustic design method of the base. The results show that the
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changing parameters of the base in low frequencies have less influence on the mechanical imped-
ance and mechanical noise. In the middle and high frequency domain, changing the structural pa-
rameters of the base has an increasing impact on the impedance characteristics and mechanical
noise. The deck base mainly controls low frequency noise, while the double bottom base mainly
controls middle frequency noise. The conclusion of this paper has an important guiding role in the
acoustic design of the base and the vibration and noise reduction design of the structure.
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Figure 1. The model of cabin structure
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Figure 2. The model of acoustic FEM
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Figure 3. The model of short base
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Figure 4. The model of long base
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Figure 5. Effect of the long base panel changes on underwater radiated noise
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Figure 6. Effect of the long base elbow plate changes on underwater radiated noise

B 6. KEEERRECER K TR IR AT

VeV 2L JRE AR S 9 W =25 mm. W =35mm. W=45mm W =55mm, 1/3 {Z5Hifs/K T 4mH s
DhZ MR R WA 7 fs.

DOI: 10.12677/app.2022.129060 517 S A B


https://doi.org/10.12677/app.2022.129060

90
80
70 ~ 4
60
50
40
30
20
10

I /dB

20 200

B /Hz
) ;3% &7 SEEEIITIIY M 25mm ====- AEH35mm

- = = JEt45mm = - = JEHRE55mm

Figure 7. Effect of the long base web plate changes on underwater radiated noise
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Figure 8. Effect of the short base panel changes on underwater radiated noise
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Figure 9. Effect of the short base elbow plate changes on underwater radiated noise

9. FRRIGEBER IR L XK T ARG IR A R

80
70 )/’i-'
60 )

<4 Lt

B
50

40

£)
7

Y24

Y /dB

30

20

10

0
20 200

HZE [Hz
e N 4 Mtk 20mm ====- HEAR 30mm
- — = JEHR40mm = - = FEHS50mm

Figure 10. Effect of the short base web plate changes on underwater radiated noise
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Figure 11. Calculation model of a double-bottom bottom short base
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Figure 12. Comparison of the acoustic vibration transfer function of the double-bottom and the deck short bases
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