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Analysis and Improvement of Numerical Oscillation in Simulation

of Compressor Working Process

WANG Bingqi, CHANG Yunfeng

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the problems of numerical oscillations and divergence in the simulation of
compressor process, 4"-order backward difference formula (BDF-4) and classical 4th-order
Runge-Kutta (RK-4) method are adopted to analysis the stability of control equations of element
volume, and the results of two methods are compared. The analysis results show that a small
fluctuation of pressure in the process of suction and exhaust would induce a large fluctuation in
the calculation of the mass flow, which would result in a large stiffness of the governing equation
and is the key factor to cause numerical oscillations. The results indicate that there is no stability
constraint in the calculation using the BDF-4 method, so that the oscillations and divergence due
to the numerical stiffness can be avoided. However, the calculation time of the BDF-4 method is
1.7~ 1.8 times of the RK-4 method at one step, and the simulation accuracy of the BDF-4
method is nearly the same as that of the RK-4 method. The BDF-4 method can greatly improve
the simulation stability of the compressor working process without loss of accuracy, and give a
reference for simulation of compressor thermal process and the leakage simulation through clear-

ance.
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