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Design of a Dynamic Absorber for the Large-Size Pressure Vessel of the
Petrochemical Plant
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ABSTRACT

In this work, two dynamic absorbers are introduced and designed to reduce the vibration of the large-size
pressure vessel of a reactor for a petrochemical plant. The vibration modes and harmonic responses of the
vessel are firstly analyzed by the finite element method. On the basis of the analyzed results, two dynamic
absorbers are designed by a simple design theory. Furthermore, an optimization process is executed and an
optimal design of the dynamic absorber is obtained to improve performance and structural safety of the
vessel. As a result, the maximum displacement and stress of the vessel is decreased about 85% and 65%
respectively, the design criteria being satisfied.
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Fig. 1 (a) Schematic of the pressure vessel
(b) Finite element model
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Fig. 3 Displacement of the original model

Table 2 Stress analysis results of the original model

(Unit : MPa)
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Fig. 4 Positions of the pressure vessel
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Table 4 Natural frequency of the original and
modified models
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Table 6 Stress analysis results of the modified and
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Fig. 7 Displacement of the modified and optimal models
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