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Introduction

The assignment focuses on aeroacoustics of airfoils using high fidelity CFD
simulations and Ffwocs-Williams Hawkins acoustic analogy. Wind turbine noise is
a major reason for the low acceptance of turbines onshore and in this project, we
will study the different noise mechanisms numerically by focusing on individual
airfoil sections under various flow conditions.

Problem Description

The aim of the project is to determine the far-
field noise generated by an airfoil under various
flow conditions. The numerical solution will be
obtained in two steps: a high fidelity CFD
simulations (DDES) to determine the details of
the flow field and the acoustic sources and
simulation of the acoustic noise in the far-field
by an acoustic analogy method. Simulations will
be carried out with an open source CFD suit SU2
and an implementation of Ffowcs-Williams
Hawkings (FWH) acoustic analogy method.
Primary motivation of the study is to validate
the acoustic results against an in-house acoustic.
analysis code based on engineering models. The * . Resut o1 em
mentioned acoustic analysis code that is based ‘

on engineering models do not require CFD

simulations but based on simplified assumptions of certain flow conditions. High
fidelity aeroacoustics analysis under non-standard conditions will be performed
and used to improve these existing engineering models.

Furthermore, during the project the existing in-house FWH method that is
implemented for the solid acoustic volume formulation can be extended for the
permeable volume formulation. The method is implemented in Python.

Your Profile

- Basic knowledge of fluid dynamic

- Knowledge of CFD and/or aeroaouctics is a
pre.

- Knowledge of numerical analysis and
algorithm development

- Knowledge of a programming language like
Python, C, C++ or Fortran




Project Details
- Work will be carried in cooperation with the Wind Energy Unit of TNO and
University of Bristol.
- Project duration will be 6 to 12 months (in mutual agreement with the
student).
- A possible internship position at TNO (Petten and/or Delft office).
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