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Motivation

Main Objective

References

Methodology

In modern aircrafts, engine noise is a major source of noise. There is a

growing demand for numerical prediction techniques to help finding better

designs and improve acoustic performance.

Existing Background

Proposed workflow at each frequency

• An efficient, scalable, robust, easy to use, implementation of the 

proposed workflow for liner optimization.         

• Generic tool which can be easily extended for liner optimization in 

automotive, commercial and domestic sectors.         

Save the LU factors (if first iteration) otherwise 
reuse them from the previous FEM calculation

Solve the interface matrix  iteratively for a 
given tolerance (Recycle the Krylov subspace)

Compute the transmission loss for the design 
parameters chosen  

Has to be run 

100’s of times 

in the 

optimization 

loop.
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Current numerical models are computationally very intensive.

For example, at 2BPF, 3D noise radiation of a given tone in sideline

configuration required 5h 30 min [1]. Hundreds of simulations are required

to obtain optimal design settings and in particular, acoustic liner

parameters. The demand for robust, efficient, scalable numerical acoustic

methodologies is increasing.

• Domain decomposition methods (DDM) are highly parallel and reduce 

the computational costs drastically. 

• Extension of the non-overlapping domain decomposition methods to 

liner optimization for fast & robust noise predictions of aircraft engines. 
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Mode (48,1) at 2BPF

+

Cost function 

T.L.

Optimization using Matlab

Preliminary Results

• Porous material is modeled as a fluid with freq. dependent properties.

• Fluid 1 and 2 are governed by Helmholtz equation.

• For large problems, quite challenging to solve the system of equations.

• FETI-2LM (Finite Element Tearing and Interconnect)  and FETI-H are 

used for modeling heterogeneous Helmholtz equation.

Hard wall

Hard wall

n1

One parameter – Miki model used to estimate 

the  fluid properties in the porous material [2].  

The discretization of the initial problem leads to an 

algebraic system of equation:

Expected Outcome

Maximize T.L.


