51 2 EFE13] JOIHE EASE ) =E5] o 403 ~408
Wire MountingS ©]-83%+ 5% 7o tigt A3 o+

Vibration Reduction Using Wire Mounting — Test Results

I EO R R
°Sang-Hyeon Choi” + Youn-Sik Park’

ABSTRACT

Structure-borne noise and vibration is one of the main complaints of home appliances such as
refrigerators, washing machines, air conditioners, etc. There have been many efforts to reduce the
emitting noise and vibration. Mostly the efforts have been concentrated to optimize the mounts
shape and its material properties realizing that the vibration power is’ mainly transmitted to the
structure via mounts. It is known that softer mounts have the better vibration isolation effect. But
mounts have another important function in addition to the vibration isolation. That is to support
the motor and compressor safely. Thus mounts should be stiff enough to resist the supporting
items. But the two properties, stiff and soft, are contradict each other. So the designer should
compromise the two complicity properties properly in between.

Noticing that, motors and compressors themselves are very quite until they are connected to the
base structure via mounts, wire connecting idea was proposed in this work. Instead of using
conventional mounts, as shown in Fig 4, compressor was mounted using six wires as shown in
Fig 5. Since wire is very flexible in bending but stiff in tension, we can realize the ideal mount
design requirements, stiff enough to support and soft enough to isolate vibration power. The
suggesting idea was tested with an air conditioner outdoor unit.
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Table 1 Comparison of SPL

SPL___ | SPL
BX | (@BRY
{a) motor 48.65 64.22
{b) motor + rubber | 44.13 62.21
{c) motor + wire 41.21 58.20
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Fig. 10 Measured base plate acceleration for mount
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Fig. 11 Measured base plate acceleration for wire
support case

Table 2 Comparison of base plate acceleration

Mount Wire

Support Support
Peak value |1.2753 m/s? |0.4816 m/s? | 62.2 % decrease
Mean value |(0.0162 m/s? |0.0128 m/s? | 21.0 % decrease
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Fig. 13 Measured accelerations of suction pipe

Table 3 Comparison of suction pipe accelerations

Mount Wire

Support Support
Peak value |[6.2293 m/s? {5.9209 m/s? | 4.95 % decrease
Mean value |0,0656 m/s? | 0.0490 mys? | 25-3 % decrease
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Fig. 14 Measured accelerations of discharge pipe

Table 4 Comparison of discharge pipe accelerations
Wire
Support

9.4346 rad/s?
0.0996 rad/s?

Mount
Support
54.950 rad/s?
0.5056 rad/s?

Peak value
Mean value

82.8 % decrease
80.3 % decrease
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