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Numerical Simulation for Centrifugal Compressor under
Surge Condition with Correlation Model
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(School of Energy and Power Engineering, Xi’an Jiaoong University, Xi’an 710049, China)

Abstract: To reveal the influence of pipe network system characteristics on the surge of
centrifugal compressor, a correlation model including temperature item is constructed. This
correlation model couples the effect of plenum chamber to the boundary condition of the
compressor outlet, thus the numerical simulation of the compressor system from steady state to
surge state is realized. The flow fields in flow passage and vaneless diffuser of a centrifugal
compressor are simulated in transient state, and the fluctuations of pressure and mass flow rate in
the compressor outlet are obtained under surge condition over the simulation period. The effects
of piping system characteristics including piping capacity and outlet mass flow rate on surge are
analyzed. Simulation shows that the model is able to capture the changes of the parameters in
compressor outlet under surge condition. With increasing pipe network capacity or decreasing
outlet mass flow rate, the amplitudes of the mass flow rate and total pressure in compressor
outlet increase, and working condition turns into surge. The influence of the pipe network
capacity on the stall frequency is obvious, while the change of the mass flow rate in pipe network
outlet slightly affects the stall frequency.
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