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ADINA/FSI Analysis of Petrochemical Plant Column Mixer
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ABSTRACT

Column mixer is one of the facility to mix fluids at petrochemical plants. The column vibration is caused by pumps for

fluid inflow and mixing of inside fluids. This fluid induced vihration is mainly responsible for the reduction of column life,

Measurements were performed three times for understanding the vibration characteristics of the column. First experimental

results showed the need of stiffness reinforcement. After the reinforcement work, second measurement conformed the
difference between two results. Modal analysis was also performed to investigate the resonance of the column vibration and
the damage of the rib plate. To confirm the generation of the fluid instability in the column mixer fluid structure interaction
analysis using ADINA/FSI was performed which showed the necessity of the modification of the rotary valve.
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Fig. 2 Measured points
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Fig. 4 Power spectrum at position 2
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Table 1 Modal analysis of structure
Mode No.| 1st | 2nd | 3rd | 4th 5th 6th
Frequency| 9Hz | 12Hz | 14Hz | 18Hz | 21Hz | 2GHz

Table 2 Modal analysis of structure with fluid

Mode No.| 1st | 2nd | 3rd | 4th | 5th | 6th

Frequency| 28Hz | 50Hz | 62Hz | 67Hz | 82Hz | 98Hz
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Fig. 8 Mode shape of the structure with fluid
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Fig. 11 Pressure distribution without the rib plate
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Fig. 12 Pressure distribution with the rib plate
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Fig. 14 Stress distribution at central axis
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Fig. 13 Velocity distribution of the section

Fig. 15 Stress distribution at central axis and rib plate
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Fig. 16 Breakdown of the rotary valve
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Fig. 17 Rib plate crack
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