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Fig.1 Front view of fan rotor
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Fig.2 Diagram of influence coefficient method
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Table 1 Comparison of aerodynamic parameters between
prototype and scaled fan
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Table 2 MAC value of the modeshape of the prototype
and scaled fan
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Table 3 Comparison of natural frequencies between

prototype and scaled fan
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Table 4 Comparison of reduced frequency between
prototype and scaled fan
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Fig.9 Comparison of acroelastic eigenvalues between prototype and scaled fan
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Investigation on Flutter Similarity of Scaled Wide Chord Fan Blade

Yang Mingming', Huang Huang?, Chen Meining®, Jia Xinkai*
1. Taihang Laboratory, Chengdu 610000, China

2. Tianmushan Laboratory, Hangzhou 311115, China
3. AECC Commerical Aircraft Engine Co., Ltd., Shanghai 200241, China

4. Northwestern Polytechnical University, Xi’an 710129, China

Abstract: Due to the limitations of the test rig size and flow rate, the aerodynamic performance tests of high bypass
ratio wide chord fans often use scaled model test specimen. However, it is still uncertain whether the scaled fans and
full-scale fans have flutter similarity. This paper discusses the similarity between the scaled fan and the full-scale
prototype fan from four aspects: steady flow field, vibration characteristics, acoustic wave propagation characteristics,
and aeroelastic eigenvalues. The flutter characteristic parameters of the scaled fan and the prototype fan are
analyzed using the aeroelastic eigenvalue method. The results show that the real part error of the aeroelastic
eigenvalues of the first three modes of the scaled fan and prototype fan is less than 0.16%, and the imaginary part
error is less than 7.33%. Moreover, the aerodynamic damping coefficient curves of the first three modes are highly
consistent. Therefore, the flutter characteristics of the scaled model have a high similarity to the prototype fan.

Key Words: fan blade flutter; geometric scale; similarity; aeroelastic eigenvalue method; influence coefficient
method
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