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Development of Efficient Numerical Method in Time-domain for Broadband Noise due
to Turbulence-cascade Interaction
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ABSTRACT

An efficient time-domain numerical method for the analysis of broadband noise generation and propagation due to turbulence-cascade
interaction is developed. The core algorithm of the present method is based on the B-periodicity of the acoustic response function of
the flat-airfoil cascade to the ingesting gust (B denotes the number of airfoils in the cascade). To confirm this periodicity, gust-cascade
interaction problem are solved by using the time-domain method, which shows that the incident gust with the circumferential mode
number having the same remainders when divided by the airfoil number excites the same acoustic response of the cascade. Using the
proposed fast algorithm with this periodicity, we show that the total computation time for the model broadband problem using the total

525 incident gust modes can be reduced to about 1/4 of that taken in using the previous time-domain program.
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