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Efficient Analysis of the Aerodynamic Characteristics of Rotor

Blade Using a Reduced Order Model
Based on Proper Orthogonal Decomposition Method

ABSTRACT

The proper orthogonal decomposition (POD) method can identify principal modes
that optimally capture the energy content from large multi-dimensional data set. In this
study unsteady pressure fields on the rotor blade surface of a helicopter in forward
flight are expressed by a reduced order model based on the POD method. Special
modes containing high energy are analyzed to investigate the aerodynamic
characteristics in more efficient way. The CFD simulation of flowfields around
helicopter rotor blade in hovering motion is also conducted to validate its prediction
with experimental result. In the process 7 modes containing energy ratio 99% from 240
snapshots information are identified and utilized to construct a reduced order model.
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Fig. 2. Comparisons of pressure distribution

of experimental

and numerical results

in hovering flight at pitch angle, 8°
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