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Study on Pulsation of Reciprocating Compressor Piping and Method for Suppression

LI Ziwei,BA Peng,ZHANG Xiuheng , DONG Chaocun

(Shenyang Ligong University, Shenyang 110159 ,China)

Abstract; In order to improve the weak suppression of pipeline pulsation caused by the traditional
buffer of compressor,and the analyses of the fluid pressure pulsation and the modal of the compres-
sor pipeline system are carried out based on ANSYS finite element analysis software, the structure
of the pipeline system is optimized. The results of analysis of pressure fluctuation show that the
pressure fluctuation of the pipeline system is suppressed after the side branch absorber is added to
the inlet of the buffer. The results of modal analysis show that since the mechanical natural frequen-
cy of the pipeline falls in the natural frequency resonance zone of the compressor, it can be in-
creased by adding the anti-vibration pipe clamp,so as to avoid the excited state resonance region of
the compressor and effectively control the vibration of the compressor pipeline system.
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Table 1 Parameters of buffer and pipelines mm
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Fig.2 Three-dimensional (3D) model of buffer and

pipelines
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Fig.3 3D model of the pipeline after adding side branch

absorption
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Fig.4 Optimization of the fluid domain mesh model

of the front and rear piping systems
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Table 2 The monitoring points of the cross-section of the outlet pipe of the buffer tank mm
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Fig.5 Comparison of velocity vectors before and after

optimization
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Fig.6 Comparison of pressure before and after

optimization
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Table 3 Peak values of pressure pulsation peak of cross-section of the outlet pipeline of the buffer tank kPa
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Table 4 Root mean square values of pipeline pressure
pulsation before and after optimization kPa
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RMS 18.913 15.329
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Table 5 The first four natural frequencies
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Fig.8 Pressure contours of cross-sections 2 and 6 before and after optimization
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Table 6 Optimized first four natural frequencies
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