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ABSTRACT

In this paper, the hybrid method to identify the exciting forces and radiated noise generated from

the reciprocating compressor was presented. In order to identify the exciting force, both the accel-

eration data measured at the compressor shell and numerical finite element model for the full set of

compressor were used simultaneously. Applying the identified exciting forces to the numerical model,

the velocity responses of all nodes at the shell were predicted. Finally the radiated noises from the

vibrating shell were predicted by using the direct boundary element acoustic analysis. For precise nu-

merical modeling, the stiffness of rubber mounts and body springs were identified experimentally

from the natural frequencies measured by impact testing. The error of over-all sound pressure level

between predicted noise and measured noise was about 2.9 dB.
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Table 1 Identified stiffness of the rubber mount -
Item Value
Stiffness Vertical 7,946
[N/m] Horizon 5,370
Table 2 Identified stiffness of the body spring B
Item Value
Stiffness Vertical 2,739
[N/m] Horizon 1,753 =S

O'“Measuring point at shell

Fig. 4 Measurement of acceleration at shell

4 Lo = A
ol Q4 rlo rf

4
o
il
o
et
5
)
o
-,
=
fuj
5.: (m

Y
heasuring point at shell

Fig. 5 Numerical model of compressor at shell

Table 3 Element type and number of node and ele-
ment of numerical model

o
2 YT
B Flw)= d= suaels Y wEE o Item Node Element Type
- _ - Upper shell 6,766 6,764 Shell
Zj;il—;]—ﬁ?ﬁj 7?_2—?3:’9] 1‘4—% ifx?g3%§g7}ijﬂl Lower shell 16,363 15,706 Shell
e O o e AT Loop pipe 2,524 2,523 Beam
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ZAo) A e 8y mdE W= oy g Table 4 Properties used in analysis
o] a7} Item | Young's modulus | Poisson‘s ratio| Density
Value | 2x 10" N/m? 0.29 7,800 kg/m’
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Fig. 8 Comparison of shell acceleration at point 1
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