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Fig. 1.1 Flow Chart for Identification & improvement of
Dynamic Characteristic of Compressor Shell by CMS
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Fig. 2.1 Displacement Representation of Component
by Constraint Mode
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Jable 3.1 Material Properties and Element Types

Item Value

2.1 x 10* (kg/mms?)

E (Modulus of Elasticity)

v {poisson’s Ratio) 0.29
p (Density) 7.85 x 10~%(kg/mm?)
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Fig. 3.1 Finite Element Model of Compressor Shell

(a) Left Part of Upper Shell (SE1)
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(b) Right Part of Upper Shell (SE2)
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Fig. 3.2 Finite Element Model of Each Component
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el

Tahle 4.1 Natural Frequency of Each Component
(Unit : Hz)

Mode No.

1st | 2nd | 3rd | 4th | Sth
Component

Left Side of Upper

Shell (SE1) 6085 | 7712 | 7876 | 7949 | 8169

Right Side of Upper

Shell (SE2) 5083 | 7620 | 7912 | 8108 | 8215

Lower Shell (SE3) | 3549 | 3625 | 4402 | 5287 | 5308
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Table 4,2 Comparison of Natural Frequency of
Compressor Shell between CMS & Conventional FEM

(Unit : Hz)
Mode No.

Method 1st 2nd | 3rd 4th 5th
FEM 2456 | 2794 | 2959 | 2962 | 3232
CMS 2475 | 272 | 2952 | 3065 | 3200
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Table 4.3 Strain Energy Coherence of Compressor Shell
(Unit : %)

Mode No.| Strain Energy Coherence (%)

Component ist | 2nd | 3rd | 4th | Sth
Left Side of Upper

Shell (SE1) 24 [ 01 | 005 | 52 61
Right Side of Upper

Shell (SE2) 9 (81951005} 28 26

Lower Shell (SE3) | 16 |1795| 999 | 718 | 13
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Strain Energy Coherence (%)

Mode Number

Fig, 4.1 Srain Energy Contribution of Each Component

Table_4.4 Kinetic Energy Coherence of Compressor Shell
{Unit = %)

Mode No.| Kinetic Energy Coherence (%)
Component 1st | 2nd | 3rd | 4th 5th

Left Side of Upper
Shell (SET) 395 003 | 105 | 53 0.6
Right Side of Upper

Shell (SE2)
Lower Shell (SE3) | 19
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Fig. 42 Kinetic Energy Contribution of Each Component
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Table 4.5 Natural Frequencies of System According to
Stiffness Change

Mode No. Mode (Hz)

Stiffness(%, tst | 2nd | 3rd | 4th | St
90 2397 | 2689 | 2925 | 2546 | 2701
% 2432 | 2711 | 2892 | 2910 | 3021
100 2475 | 2721 | 2952 | 3065 | 3200
105 2507 | 2733 | 2855 | 2999 | 3154
110 2542 | 2740 | 2807 | 3009 | 3110
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Fig. 4.3 Frequency Response Function according to
Stiffness Change
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Table 4.6 Natural Frequencies of System According to

Mass Change

Mode No. Mode (Hz)

Mass (%) ist | 2nd | 3rd | 4th | 5th
90 2527 | 2731 | 2960 | 3010 { 3012
95 2510 | 2728 | 2833 | 2963 | 3004
100 2475 | 2721 | 2952 | 3065 | 3200
105 2432 | 2707 | 2926 | 2980 | 3101
110 2338 | 2573 | 2832 | 28% | 3239
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Fig. 4.4 Frequency Response Function according to
Mass Change
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