
Acoustic Models: Numerical Solution Techniques

“First get your facts; then you can distort them at your leasure.” Mark Twain



Linear Wave Equations for Sound

Pressure:

Velocity:

Potential:



Finite Difference Methods

Consider

Grid:

System:

Initial Conditions:



Finite Difference Methods

Local Truncation Error:

Stability Requirement:

Option to Eliminate Stability Constraint: Implicit time differencing

Matrix System:



Finite Element Methods
Weak Formulation:

Linear Basis:

Approximate Solution:

System:



Finite Element Methods
Matrix System:

2nd-Order System:

Matrices:



Finite Element Methods
1st-Order System:



Commercial Packages

PDE Toolbox in MATLAB:


