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Design of the Plenum Chamber for Reducing Cooling Fan Noise
of the Console for Combat Systems in a Naval Vessel

&g At m] ez

B 7]Hx. 7] S Zwk. o] X bk

Hyung-Suk Han, Mi-Yoo Park, Heung-Gi Cho, Joong-Gil Kim and Dong-Been Im

011d 39 179 A5 20119 59 129 AAER)

Key Words : Plenum Chamber(Z 2|2 3H]), Sound Insertion Loss(2 34 15=4])

ABSTRACT

Indoor noise is very important related to the morale and fighting power of the crew as well as

environmental condition for them in a navel vessel. Especially, the crew members working in CIC

(combat information center) and sonar equipment room require much more quiet environment

condition. One of the most serious noise source in CIC is the cooling fan noise installed in the con-

sole of the combat system. Therefore, in this paper, the design of the plenum chamber is studied to

reduce the noise of the fan from these consoles by numerical analysis and experiment.
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Table 1 Cases for numerical analysis of the plenum
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(b) 1/1 octave spectrum of the sound insertion loss

Fig.5 1/1 octave spectrum of the sound pressure
level and sound insertion loss according to
the outlet-area(case 1, case 2. case 3)
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Fig. 6 1/1 octave spectrum of the sound pressure lev-
el and sound insertion loss according to the
length of the plenum(case 1, case 4. case 5)
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Fig. 7 1/1 octave spectrum of the sound pressure level
and sound insertion loss according to the split-
ter in a plenum(case 1, case 6, case 7)
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Fig. 8 Suggested design of plenum chamber

140

138

136
134
132

130

128 e

126 -
124

—&—WithoutABS -—-@-Casel -+ Case8

Sound Pressure Level [dB, ref=20uPa]

122

120

100 1000

Frequency [Hz]

(a) 1/1 octave spectrum of the sound pressure level

=)

—@~ Casel —# Case8

SoundInsertlon Loss [dB]
5 - N w s B O N ® ©

1000

=]
=]

Frequency [Hz]
(b) 1/1 octave spectrum of the sound insertion loss

Fig. 9 1/1 octave spectrum of the sound pressure level
and sound insertion loss for suggested design
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Fig. 10 Configuration of the test setup to measure

sound insertion loss of the plenum chamber
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Fig. 11 1/1 octave spectrum of the sound pressure
level and sound insertion loss for plenums
of case 3 and case 8 measured in a lab
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Fig. 12 Installation of the suggested plenum chamber
to the TASS console
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Fig. 13 Variation of 1/1 octave spectrum of the
sound pressure level for the TASS console
when the suggested plenum is applied
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