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

† * * * *
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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 in order to increase the performance of their combat system. One of the most serious noise
source in CIC is the cooling fan noise installed in the console 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.
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Fig.1 Schematic design of the plenum chamber

(1)

,

.

SYSNOISE 5.5
.

Fig. 2 . Fig. 2
4 (Node)

(Tetrahedra element)
100Hz 2000Hz

1m/s .
"415kg/m2s"

.
25t

(Resistivity) (Porosity)
(5)~(6) 50000Ns/m4

0.95 .
2

,

.
(Case) Fig. 3 .

(a) Absorption of the plenum

Vibration Panel

Absorbent Panel

(b) Fluid field
Fig. 2 FEM modeling for plenum

Case 1 Case 2 Case 3
(a) Cases according to the outlet-area (Case 1,

Case 2. Case 3)

Case 1 Case 4 Case 5

(b) Cases according to the length of the plenum
(Case 1, Case 4. Case 5)
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Case 1 Case 6 Case 7

Splitter

(c) Cases according to the splitter in a plenum
(Case 1, Case 5, Case 6)

Fig 3. Cases of the plenum to evaluate sound
insertion loss
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Table1 Cases for numerical analysis of the plenum

Case
No Oulet Area Length btw inlet

and outlet Splitter

1 266×115 166 ×

2 266×95 166 ×

3 266×75 166 ×

4 266×75 206 ×

5 266×75 250 ×

6 Same as
266×75 166 (height=25)

7 Same as
266×75 166 (height=40)

Fig. 4 Distribution of the sound pressure from
numerical analysis at 500Hz
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7) Case 3 2kHz
3.3dB , 0.7dB

. Case 1 Case 7
Case 7 Case 1 1.5dB
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(a) 1/1 octave spectrum of the sound pressure
level

(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)

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

(b) 1/1 octave spectrum of the sound insertion
loss

Fig. 6 1/1 octave spectrum of the sound pressure
level and sound insertion loss according to the
length of the plenum (Case 1, Case 5. Case 6)

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

(b) 1/1 octave spectrum of the sound insertion
loss

Fig. 7 1/1 octave spectrum of the sound pressure
level and sound insertion loss according to the
splitter in a plenum (Case 1, Case 5, Case 6)
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4.1 Fig. 8
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Fig. 8 Suggested design of plenum chamber

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

(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 Installation of the suggested plenum
chamber to the TASS console
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Fig. 11 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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