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The Vibration Characteristic of Optimizing Snubber of Reciprocating Type
Hydrogen Compressor for Pressure Loss Reduction

W. C. Kim* - H. J. Kim*= - J. H. Jeong*+* -+ Y. S. Jang** and B. K. Choit

Abstract : The reciprocating type hydrogen compressor has a pulsation due to the
reciprocative  characteristics which results in noise and vibration. Snubber is installed
for the relaxation of pulsation, but it causes reduction of compressor efficiency because
of pressure loss. Five types of snubber were modeled for the numerical investigation of
the effect of the relative position of inlet and outlet and buffer angle on the pulsation
amplitude and pressure loss. MSC/NASTRAN is used as a numerical tool to identify the
vibration characteristic of each type. Frequency responses in forced vibration mode are
compared for various cases and buffer angles.

Key words : Reciprocating  type  hydrogen  compressor($E%54  $4&  4=7]),  Vibration
analysis(¥53l14), Pressure pulsation(¥-&%}), Snubber optimization($%7]
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Fig. 1 Geometry of the snubber model
Table 1 Model specification
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10-01 0 375mm
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Table 2 CFD Result of all cases™

Cases Mean Pressure Amplitude
Loss (MPa) Reduction (MPa)
10-01 0.2577 0.1538
10-02 0.2652 0.1296
10-03 0.1967 -0.0395
10-04 0.2721 0.1397
10-05 0.1269 0.0248
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Fig. 2 The pressure distributions of 10-01&05

Table 3 Pressure loss value for various snubber®?

Buffer Pressure loss [%]
angle H/D
[degree] 323 382 241
Wit 12162 | 12816 | 1333
10 12.227 12.872 13.358
15 12.198 12.856 13.347
20 12.179 12.842 13.326
25 12.136 12.805 13.286
30 12.122 12792 13.276
35 12.112 12.774 13.273
40 12.110 12790 13.279
45 12.116 12.802 13.277
50 12.168 12.813 13.297
3% H : snubber height, D : snubber diameter
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Table 4 Natural frequency for various cases
mode | Original | I0-01 | I0-02 | I0-03 | I0-04 | I0-05
1 2240 | 1856 | 2104 | 2398 | 2709 | 298
2 4317 | 3194 | 3771 | 4574 | 540.8 | 551.4
3 556.3 | 559.6 | 5585 | 559.5 | 5839 | 6808
4 6944 | 6731 | 6781 | 6849 | 6856 | 7377
5 8111 | 8233 | 8126 | 8031 | 8049 | 826.1
6 9205 | 9237 | 9229 | 9231 | 9065 | 9242
7 9824 | 9775 | 9745 | 9470 | 9234 | 965
8 10915 | 11809 | 10579 | 10000 | 9934 | 10230
9 13489 | 13445 | 13535 | 14042 | 1397.0 | 13628
10 14226 | 13455 | 14165 | 14239 | 14234 | 14195
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for various cases
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Table 5 Natural frequency for various buffer angle

mode| I0-01-52 | I0-01-25 | I0-01-30 | IO-01-40 | IO-01-60
1 185.6 1835 1835 186.4 1845
2 3194 330.7 3224 3209 3179
3 559.6 634.4 677.0 676.1 398.0
4 6731 824.6 823.0 7975 654.5
5 8233 954.6 8774 822.8 694.8
6 923.7 1092.8 1002.1 989.5 8255
7 9775 12029 1202.9 11846 971.0
8 11809 1222 1222 12534 10374
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Fig. 6 Frequency response in forced vibration mode
for various cases
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