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Numerical Simulation and Experimental Research on the Large Pressure
Pulsation in a Reciprocating Compressor Pipeline System
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Abstract: A large airflow pulsation model in compressor pipeline system was established based on
the one-dimensional unsteady flow theory. The large airflow pulsation was simulated in a straight
pipe, a straight pipe plus a volume chamber, and a straight pipe plus a reducer pipe. The
mathematical equations were solved using the two-step method and the characteristic line method.
The model can predict the influence of the discharge chamber on the airflow pulsation. Then, a
dynamic pressure test bench was set up to measure the pressure pulsation in different piping
systems with different compressor rotational speeds. Results showed that the simulation results
agreed well with the experimental results when the one-dimensional unsteady flow theory was
used, and the difference between the simulation and experimental results was large when acoustic
wave theory was used; the simulation result curve did not fit the experimental result curve well
when taking the discharge chamber into account. The model can precisely simulate the large
airflow pulsation in different pipeline systems at different compressor rotational speeds with a
maximum relative error of less than 10%.
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