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DE NMEDS511 Fundamentals of Aeroacoustics 3 0 0 3

Course Objectives

Prerequisite: Basic knowledge of fluid mechanics, turbulent flows is essential

1. To understand the basics of flow induced noise via turbulent fluid motion / aerodynamic forces interacting with
the surfaces since the area of acroacoustics is an emerging one throughout the world.

2. It provides motivation to the students for pursuing higher studies / career related to aeroacoustics since many
industries, universities and R&D sectors are working towards noise control.

Learning Outcomes

Upon successful completion of this course, students will:
1. have a broad understanding of basic concepts of aeroacoustics, governing equations.
2. have a thorough understanding of various noise sources, sound generation by flow.

3. be able to apply Lighthill’s acoustic analogy, Ffowcs Williams and Hawking’s theory for predicting the far-field
acoustic radiations.

Unit | Topics to be Covered Lecture Lecture Learning Outcomes
No. Hours
1 Introduction: Background and definition of 4L To understand the background and definition
aeroacoustics, Linearity of acoustics, of aeroacoustics, Linearity of acoustics
acoustics, vortical and entropy waves
2 Conservation equations, Governing 6L To understand the Governing equations for 1-
equations for 1-D and 3-D acoustics, D and 3-D acoustics, Basic principle of
Helmholtz resonator, Acoustic energy, Helmbholtz resonator, Fourier analysis
intensity, Fourier analysis, power spectrum
3 1-D and spherically-symmetric acoustics in 5L To understand the various sound sources,
a medium at rest, Helhmholtz equation, Helhmholtz equation

Sound field due to monopole, dipole and
quadrupole sources, their importance and
relation with oscillating spheres

4 Green’s function for wave equation, 7L To understand the compact acoustic sources,
Green’s formula, far-field approximations, far-field approximations
compact sources and interferences
5 Acoustics of rigid solid boundaries: 5L To understand the concepts reciprocity
reciprocity theorem, Kirchhoff’s formula, theorem, Kirchhoff’s formula
Analysis of sound due to moving sources
6 Sound generation by flow: Lighthill’s To understand the concepts of Lighthill’s
acoustic analogy, Ffowcs Williams and sL acoustic analogy and Ffowcs Williams and
Hawking’s theory Hawking’s theory for the predictions of flow
induced noise
7 Interaction tones, buzz-saw noise, Aeolian 7L To wunderstand the concepts tonal and
tones:  cavity  noise,  Experimental broadband noise, some basics of anechoic
aeroacoustics: Anechoic chamber, chamber, calibration procedure of anechoic
calibration procedure, acoustic sensors, hamb tic measurement
aero-acoustic measurements N am- b acroacous
techniques

Total 42 hrs
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