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Noise, vibraiotn Characteristic Identification and Noise Control of Indoor Air-
Conditioner’s Cabinet using Operational Deflection Shape
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ABSTRACT

An indoor package air-conditioner (PAC) has complex noise sources such as motor noise and fluid noise caused by the fan

motor, heat transfer and shroud. Sound intensity techniques and ODS(Operational deflection shape) techniques are applied to

identify the noise characteristics of an indoor air-conditioner’s cabinet. The sound intensity is used to visualize the noise

source locations, and the ODS to visualize the vibration pattern and to obtain the dynamic characteristics of the noise source.

Acoustic intensity and operational deflection distribution are obtained in space domains as well as frequency domains. Using

the visual information of source locations and its dynamic characteristics, the damping patch is applied to reduce structure

borne noise in the cabinet. As a result, the noise emitted by the cabinet is reduced by 5dB.
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Fig.1 Sound Pressure level of indoor air-conditioner
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Fig. 2 Sound Intensity Distribution map of back
cabinet (a) 120Hz, (b) 500Hz
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Fig. 3 Vibration Spectrum at the back cabinet.

-1as] ]% /\glr:‘ah,} AL AQE;‘H‘,] @y,}_g_
Hus] B2 BPF ¢ 500Hz oAl9 AL& 44|
R Ao 7oA gon, AuAY AFd
93t :rL7*7]°Ll£:p(Structure Borne Sound)® 4
#HA A8 & F Uk JAIAEH 5 ZAH
¢l Fig2 (a)°ﬂHE Q°l§ 4 %ol 120Hz oA
T ZHY 7hxo] HY Auke] AR & 25
o2 gL Fu YFLT ¢ F Ik
Fig. 4 ¥ Fan motor & 7} F359 120Hz
9 2 992 60H A9 oojA sinlR HA ]
& g @4 573 Zx}olt}. Fig 49 238
Aol RHolx AMY ¥ A

Bolz gt} oj 120Hz A<

Zae va A& =2 —l-uol

3 g AFo] BAFE R0 o

I ol o
e
2 ot
ol
£ 4o _mx oft oﬂ-

r"lN F{E ol mlo

2y

® B8 O 60Hz O 120Hz
-ls 3: s "ns:o ?__,,’f, T wlek2) 3 ¥ w0 w(r#;s!
NS B
oo
i
oY Q.’.

[ WP TER——

8 N

T R *

1 19 37 35 13

Fig. 4 Operational deflection shape of Back
cabinet at 120Hz
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Fig. 5 Applied damping patch at the back cabinet
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Table. 1 Reduction of sound pressure level

With demping patch Wihout damping patch Ao

9 Caso # 125Hz 0.A(dBA) 125Hz 0.AdBA) 126H O.NdBA
1 1 42.3242 47.6862 493222 477185 5.8975 0B
2 3 2.5866 47.3418 45.464 47.254 58754 -00878
3 7 45,634 47.4089 46.167 47.3285 4333 -0.0833
4 13 42.43% 47.7924 46.647 48,0595 42072 0.267¢
5 9 42640 48.816 46.721 49.259 am 043
[ 8 435613 48.453 47.688 48.060 40745 -0.3%
7 10 43,592 48.662 47.647 48.05% 4055 -0.8025
8 2 23,0528 47.859 45.392 47.7595 33392 -0.0935
k] 6 42,0072 47.4638 45.284 47.186 32768 -02778
10 4 42.382 42.309 45.464 47.254 3102 -0.05%5
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