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Development of Simulation Tool for Dynamic Behavior
of a Linear Compressor

Soo-Hong Jeon* - Weui-Bong Jeongt - Hyo-Jae Lee** and Dang-Ju Kim#s#s

Abstract : A linear compressor used in a refrigerator has higher energy efficiency than a
reciprocating compressor, but its vibration level is still severe than others. The
vibration level of linear compressor at the frequency of 60Hz is dominant since it is the
exciting frequency of a motor. In this paper, a simulation tool to predict the shell
vibration of the linear compressor was developed. The shell and body parts in a
compressor were assumed to be 3-dimensional rigid body having both translational and
rotational motion, while the reciprocating piston part has only 1-dimensional
translational motion. The flexible loop-pipe was modeled by in-house code of finite
element method. To verify the developed tool, five cases of different loop-pipe shapes
were examined experimentally. The results by the developed tool showed good
agreements with those by experiments.
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Table 1 Input and output data

- piston (mass)
rigid part |~ body (mass, moment of inertia)
gid b - shell (mass, moment of inertia)
- center coordinate (body, shell)
- main spring(y of k)
mount part |- support spring(x, v, z of k)
- ear spring(x, v, z of kg
HEIPUE Vpipe part |~ CAD data of pipe shape
PIPE Part! _ - perties(E, p, inner D, outer D)
counling |~ ks coupling coord. (body, shell)
inforrﬁr)la ti%n - kg coupling coord. (shell)
- 1/pipe coupling coord. (body, shell)
external | .
force piston stroke
- piston response(y)
ot | body response(x, v, z, 0,, 6,, 0,)
output | _
information she.ll respon.se(x, v, 2, 0,, 0, 90.)
output - arbitrary point response(x, Y, 2)
- ear mount response(x, v, z
output o . .
P displacement, velocity, acceleration
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Table 2 Comparison of analysis with experiment

pipeless | coilless ingloli?e 6g 12¢g
X 0.0001 | -0.073 | 0.137 | 0.167 | 0.189
x(exp) 0.051 0.097 | 0.101 | 0.137 | 0.177
y -0.436 | -0.677 | -0.218 | -0.361 | -0.448
y(exp) 0.52 0.774 | 0.361 | 0.427 | 047
zZ 0.003 | -0.094 | 0.134 | 0.166 | 0.191
z(exp) 0.012 0.079 | 0.082 | 0.133 | 0.176
e(y) -0.824 | -0.931 | -0.689 | -0.677 | -0.665
e(y,exp) 0.78 0.862 | 0.739 | 0.707 | 0.645
e(2) 0.373 0.147 | 0.584 | 0.469 | 0.399
e(z,exp) 0.266 0.152 | 0.446 | 0.373 | 0.336
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Fig. 9 Comparison of lateral acceleration of shell (a,)
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