
Advanced Applications
in Acoustics, Noise and Vibration

Edited by Frank Fahy and Walker

A •OOS



Advanced Applications in
Acoustics, Noise and Vibration



Edited by

Frank Fahy and John Walker

0 5/1

CRC Press
cßC Taylor & Francis Group

Boca Ratul London New York

CRC Press is an imprint of the
Taylor & Francis Croup, an informa business

A SPON PRESS BOOK





Contents

Preface

List of contributors
Acknowledgements

PART I
Signal processing

1 Signal processing techniques
P.R. WHITE AND J.K. HAMMOND

PART Il
Acoustic modelling

2 Numerical methods in acoustics
M. PET YT AND c.J.c. JONES

3 Source identification and location
P.A. NELSON

4 Modelling of sound propagation in the ocean
P.R. WHITE

PART Ill
Environmental and industrial acoustics

5 Environmental noise management
I.H. FLINDELL AND J.G. WALKER

vii

ix

xiv

3

51

53

100

154

181

183



vi Contents

6 Vehicle noise
D.J. THOMPSON AND

7 Aircraft noise
P.F. JOSEPH AND M.G.

8 Active noise control
s.J. ELLIOTT AND P.A.

PART IV
Vibration

J. DIXON

SMITH

NELSON

9 Mobility and impedance methods in structural
dynamics
P. GARDONIO AND M.J. BRENNAN

10 Finite element techniques for structural vibration
M. PETYT AND P. GARDONIO

11 High-frequency structural vibration
R.S. LANGLEY AND F.J. FAHY

12 Vibration control
M.J. BRENNAN AND N.S. FERGUSON

13 Vibration measurement techniques using laser

technology: laser vibrometry and TV holography

N.A. HALLIWELL AND J.N. PETZING

Index

236

292

347

387

389

448

490

530

581

633



Preface

FJ. Fchy and J.C Wgtket

a 

content and 

to

•s

iti a c.i 
pr($tan.nr and partly autenal 
courg •Advatwed C.ourg •n and

atm ib to uptoeaatt 
applwanoas and research •n a ratW oi 

interest in the oi Lnpncertne 
Naturally, the glcct.on oi reflects 
expertise oi oi 

of
aon».al

uf

that

oi 
asuK'tates.

As the title oi the undsates, the have, •n

to applied oi t.k* suk»ect• oi
the icvus oi thog charners that reve«nt oi
as bused to•ard» •n coosepts. and

that underbe the the 
a its naturally Le»d •t a

nature, that •s LarFiy abgot

aud prcxxe•d.ne crnicrcæc•v

antstpated that acadea=s will fund d.apeer•
ace

Snoiogy

and
g.xcvnai

oog

c.vnbaaaroo u Edcriy—
•al t&s.xeucal a.d

, reQeæe

az.d



viii Preface

A multi-authored book inevitably lacks the uniformity of style of a single
author volume. We have endeavoured to promote coherence and consist_
ency by cross-referencing between chapters where appropriate. This editor-
ial task was considerably easier in the case of the first book, since the form
and content of the first semester introductory element of the Masters course
has evolved over 50 years of presentation to, and feedback from, Students
who were mostly new to the subject. The matter of mathematical notation
has proved to be particularly problematic. Complete uniformity has proved
to be impracticable on account of the diversity of conventions and symbols
employed in the various specialisations represented in the book. For this
reason, symbols specific to each chapter are defined at the appropriate
place in the text. However, the complex phasor representation of time-
harmonic variation eiwt is used throughout the book. Readers should note
this convention in relation to time derivatives, mobilities, impedances and
other functions of complex quantities. Bold type is used to indicate vector
quantities.


