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ABSTRACT

Blade flutter is a complex phenomenon that can lead to serious damage or failure of turbomachinery
systems. Predicting and mitigating blade flutter is therefore an important aspect of the design and analysis
of these systems[1]. In this paper, we present a comparative study of two representative methods for blade
flutter predictions: the energy method and the computational fluid dynamics/computational structural
dynamics (CFD/CSD) coupled time-domain method. The energy method is a decoupled approach that uses
a simplified model of the blade and fluid-structure interaction to calculate the stability boundaries of the
system[2]. The time-domain method, on the other hand, is a more detailed approach that simulates the
unsteady flow and structural dynamics of the system in time[3]. To compare these methods, we apply them
to NASA Rotor67 under various flow conditions and investigate their accuracy, computational efficiency,
and ease of implementation. Our results show that the energy method is generally faster and simpler to use,
but can be less accurate in certain situations. The time-domain method, on the other hand, provides more
detailed and accurate predictions, but is computationally more expensive and requires more expertise to
implement. Overall, our study suggests that the choice of method depends on the specific requirements and
constraints of the application. Both methods have their advantages and limitations, and can be used together
to provide complementary insights into the blade flutter behavior of turbomachinery systems.

KEYWORDS
Blade flutter; computational fluid dynamics (CFD); energy method; time-domain coupled method

Funding Statement: This study was supported by the National Natural Science Foundation
of China (11972294)

Contflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the
present study.

References

1. Ramsey, J. K. (2016). NASA Aecroelasticity Handbook Volume 2: Design Guides Part 2.
https://ntrs.nasa.gov/citations/20070008370.

2. Bendiksen O. (1990). Aeroelastic Problem in Turbomachines. In: Earl H. Dowell (Eds.), 4 Modern Course in
Aeroelasticity, pp. 407—438. Switzerland: Springer.

3. Hsu, K., Hoyniak D., Anand, M. S. (2012). Full-Annulus Multi-Row Flutter Analyses. Proceedings of Turbo

Expo: Turbomachinery Technical Conference and Exposition (GT), American Society of Mechanical Engineers,
pp- 1453-1462. Copenhagen, Denmark.

@ This work is licensed under a Creative Commons Attribution 4.0 International License, which
@ permits unrestricted use, distribution, and reproduction in any medium, provided the original

work is properly cited.



