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ABSTRACT

A shape of loop-pipe in a compressor affects the vibration of compressor. In this paper, optimal
design of shape of loop-pipe to decrease the stress was carried out. Body and shell were assumed to
be rigid, while loop-pipe is considered to be flexible. The finite element model was derived and
programmed. Genetic algorithm was used for optimization. Locations of 18 point in loop-pipe were
considered as shape variables, while the shapes of loop-pipe were interpolated as polynomials or
ellipses. Maximum stress of loop-pipe was used as a fitness function for optimization. The spatial
constraints and acceleration response of shell were also considered in optimization. The maximum

stress and acceleration could be reduced by 79 % and 49 % respectively.
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Table 1 Properties of loop-pipe

E A% P Oy
0.3 7850 kg/m’

350 MPa

202 GPa

Table 2 Natural frequency of loop-pipe

Order Original Optimal
11 42.98 Hz 43.17 Hz
12 44.09 Hz 45.57 Hz
13 46.61 Hz 51.77 Hz
14 51.21 Hz 58.38 Hz
20 346.73 Hz 357.31 Hz

14th mode original

(a) Original shape of pipe

14th mode optimal

.05
1~30 element

-0.05

0.1 0.08

(b) Optimized shape of pipe
Fig. 11 Comparison of 14th mode shape
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