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ABSTRACT

In this paper, we introduce noise prediction program of HVAC system to assist low-noisy design of ship’s
cabin. The developed program calculates sound power levels at HVAC components considering primary and
secondary noise generated by fan and duct element, duct element noise attenuation, and duct break-in noise
based on the authentic empirical method suggested by NEBB and acoustic power balancing method. Sound
pressure level at cabin with or without ceiling system is evaluated by the diffuse-field theory considering diffuser

and duct break-out sound powers. Moreover, the program provides intuitive pre- and post-processors using
modern GUI functions to help efficient modeling and evaluation of cabin and HVAC component noise. To validate
the accuracy and convenience of the program, noise prediction for a HVAC system is demonstrated.
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Fig. 1 Window to define HVAC system element properties
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Fig. 2 Main window of the developed program
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Fig. 3 Procedures to calculate HVAC system and room
noise
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Fig. 4 A HVAC system and its nodes to define elements

Table 1 Fan, silencer and VAV unit properties for the
HVAC system noise prediction
Octave Band Center Freq. (Hz)
63 125 250 500 1k 2k 4k 8k
Fan PWL) 92 8 8 78 78 M 71 1
39 68 146 115 125 75 75 65
00 50 100 150 150 150 150 150

Silencer

VAV

Table 2 Room properties for the HVAC system noise

prediction
Room type Office
Dimension (m) 6.4x5,0%2.3

Absorption property
of boundary wall

Source to receiver|
distance (m)

Typical hard surface

1.0
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Fig. 5 Sound power levels in duct elements of the HVAC
system
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Fig. 6 Sound pressure levels in the room of the HVAC
system
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