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Evaluation of Time—marching Method for Solving Aeroelastic Coupled Equations of Turbomachinery
CAO Lin—ting, WANG Ding—xi, HUANG Xiu—quan
(School of Power and Energy, Northwestern Polytechnical University, Xi ’an 710072, China)

Abstract: In order to improve the computational efficiency of turbomachinery flutter prediction while considering the stability of solu-
tion, it is necessary to select the most appropriate time—marching method. The two—way fluid—structure coupling method based on the re—
duced order structural dynamics equation is often used to analyze the aeroelastic performance of the compressor. For the structural dynam-
ics equation in the aeroelastic control equation, the influence of various time—marching methods on the calculation results was investigated.
The characteristics of different time—marching methods were discussed through numerical solution of single degree of freedom spring sys-
tem. NASA Rotor 67 was selected for flutter fluid—structure coupling analysis as a compressor case study , and a large number of numerical
tests were carried out to find the maximum time step required by each time—marching method. Based on this, the calculation efficiency of
different time—marching methods was compared. The results show that the conclusions obtained by using the single degree of freedom
spring system and compressor flutter coupling solution are basically consistent, indicating that the performance of time—marching method is
more related to the mathematical properties of the method itself, but the interaction of information between the flow field and the structure
has a certain impact during a fluid—structure coupling solution. Taking the logarithmic decay rate of the blade transient response amplitude
in the actual flutter calculation case as the measure of accuracy, the classical Runge—Kutta method is the least time—consuming method to
achieve the same accuracy in flutter coupling calculation , followed by the 4th order implicit Adams method and Newmark method.
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