F2 AL

=2 A 14" A TS, pp. 577~585, 2004,

o188k ollozl Alelr1e) AjAlA] A4

Damping Patch Placement on Outdoor Unit of Air-conditioner
by Using Structural Intensity Technique
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ABSTRACT

In this paper,

reactive shearing structural intensity method is extended to damping patches

placement on outer panels of outdoor unit of air-conditioner to reduce its structural borne noise. The

structural intensity is calculated from the normal velocities of structures that are measured by using a

laser scanning vibrometer, and k-space (wave-number domain) signal processing is used to obtain the

spatial derivatives in formulation of structural intensity, This method is applied to the outdoor unit of

air-conditioner on shaker-exciting mode and operating mode, and then damping patches are placed

over area of high reactive shearing structural intensity for reducing the radiated noise. Experimental

results show the largest reduction of sound pressure level of an outdoor unit by appling small

damping patches to optimal position.
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Table 1 Change of sound pressure level on

shaker-exciting mode

Radiated SPL (Reduction), [dB]

240 Hz 746 Hz

No damping patches 67.1 584

Base panel | 628 (- 4.3) 420 (-164)
Apply Top panel | 535 (~136) 5.6 (- 28)
damping |Front panel| 607 (- 64) 569 (- 1.5)
paches ooy panel| 614 (- 27) | 565 (- 19)

Right panel] 632 (- 39) 568 (- 1.6)
80 v 1‘ I — T I
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Fig. 8 Sound pressure level with and without
damping patches on top panel on sha-
ker-exciting mode
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Fig. 9 Sound pressure level with and without
damping patches on front panel on sha-
ker-exciting mode
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Fig. 10 Sound pressure level with and without
damping patches on base panel on sha-
ker-exciting mode
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(a) base panel (b) top panel
Fig. 15 Reactive shearing structural intensity on
operating mode (top : 240 Hz, bottom :
746 Hz)

(a) front panel

(c) right panel
Fig. 16 Reactive shearing structural intensity on

(b) rear panel

operating mode (left : 240 Hz,
746 Hz)
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o

Table 2 Change of sound pressure level mea-
sured at front side on operating mode

Change of SPL, [dB]
240 Hz 746 Hz

Base panel -2.1 +0.6

Top panel -0.7 +1.0

dﬁrggzg Front panel -14 -0.6
patches | Rear panel -0.8 +0.5
Right panel 0 -0.3

Al panels -3.0 -0.8

Table 3 Change of sound pressure level mea-
sured at rear side on operating mode

Change of SPL, [dB]
240 Hz 746 Hz

Base panel -04 -0.7

Top panel +0.3 -12

dﬁn?ggg Front panel -09 -19
patches | Right panel -0.2 -1.2
Rear panel +0.1 -14

All panels -1.0 -2.3
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