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Development of Integrated HVAC Noise Analysis Program for Ships
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ABSTRACT

The Main design parameters of ship HVAC systems are pressure drop and noise analysis of ducts.
The Noise prediction for HVAC(Heating, Ventilating and Air Conditioning) systems are normally
performed by empirical method suggested by NEBB(National Environmental Balancing Bureau,
1994), but NEBB’s method is not suitable for the ship HVAC systems. In this paper, numerical
analysis methods are used to develop a noise prediction method for the ship HVAC systems, especially
for large ducts. To develop regression formula of attenuation of sound pressure level in large duct,
Boundary Element Method(BEM) is used. Using dynamic loss coefficient which is suggested by
ASHRAE fitting data base and numerical methods of HVAC noise analysis, integrated HVAC noise
analysis of Program is developed. The developed program can present pressure drop and noise analysis
of the ship HVAC systems. To verify the accuracy and convenience of the developed program,
prediction of HVAC system for Semi-Submersible Drilling RIG is carried out and the results are
compared with measurement of noise level during sea trial.
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Table 1 Sound attenuation in unlined rectangular ducts

Attenuation (dB/ft)

P/A(1/ft) | 63Hz | 125 Hz | 250 Hz
8.0 0.35 0.19 0.09
4.0 0.31 0.24 0.10
3.0 0.35 0.29 0.13
2.0 0.20 0.20 0.10
1.0 0.20 0.20 0.10
0.7 0.10 0.10 0.05

Vibrating Panel

Impedance
1416.5

Fig 1 Boundary condition of duct model to analyze

attenuation of sound pressure level
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Table 2 Absorption coefficient calculated from results of

SYSNOISE
P/A 63Hz | 125Hz | 250Hz | 500Hz
26.316 | 0.04 0.035 0.009 | 0.0095
13.115 | 0.07 | 0.0535 | 0.0175 | 0.012

9.836 | 0.102 | 0.085 0.039 0.014
6.557 | 0.088 | 0.088 | 0.0425 | 0.012
3.281 | 0.126 | 0.126 0.066 0.016
2.187 | 0.129 | 0.127 0.061 | 0.0085
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Table 3 Size of analysis model and P/A
mm X mm P/A
1500x1500 | 2.667
1500x1650 | 2.545
1500x1800 | 2.444
1500x1950 | 2.359
1500x2100 | 2.286
1650x1650 | 2.424
1650x1800 | 2.323
1650x2100 | 2.165
1650x2250 | 2.101
1650x2400 | 2.045
1800x1800 | 2.222
1800x1950 | 2.137
1800x2250 | 2.000
1800x2400 | 1.944
1950x1950 | 2.051
1950x2100 | 1.978

mm X mm P/A

2100x2100 | 1.905
2100x2250 | 1.841
2250x2250 | 1.778
2250x2400 | 1.772
2400x2400 | 1.667
2600x2600 | 1.5638
2600x2800 | 1.484
2600x3000 | 1.436
2600x3400 | 1.357
2800x2800 | 1.428
2800x3000 | 1.38

2800x3400 | 1.302
3000x3000 | 1.333
3000x3400 | 1.254
3400x3400 | 1.176
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Table 9 Comparison of noise analysis and measurment

SHAZ 1 (dB(A)) HEZ 1 (dB(A)
Helideck Lounge 54.1 58.7
Conf. Room 52.8 57.3
HVAC Room 76.8 77.5
Cabin 44.9 47.4
5 48
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