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The preparation of this book, which spanned more than ten years, took place in snatches of time —a
few hours every evening and several more each weekend. It was time that was taken from
commitments to family, home maintenance projects, teaching, and other activities forgone, of a
pleasurable and useful nature. During that time our two older sons grew through their teens and
went off to college. Our youngest son cannot remember a time when his father did not go upstairs to
work every evening. So it is to my wife Marilyn and our sons Jamie, Scott, and Kevin that I dedicate

this work. I am grateful for the time. I hope it was worth it. And to my environmentally conscious
children, I hope it is worth the trees.



PREFACE

Architectural acoustics has been described as something of a black art or perhaps more
charitably, an arcane science. While not purely an art, at its best it results in structures that
are beautiful as well as functional. To produce art, however, the practitioner must first
master the science of the craft before useful creativity is possible, just as a potter must learn
clay or a painter his oils.

Prior to Sabine’s work at the beginning of the 20™ century there was little to go on.
Jean Louis Charles Garnier (1825-1898), designer of the Paris Opera House, expressed his
frustration at the time:

I gave myself pains to master this bizarre science [of acoustics] but . . . nowhere
did 1 find a positive rule to guide me; on the contrary, nothing but contradictory
statements . . . I must explain that I have adopted no principle, that my plan has
been based on no theory, and that I leave success or failure to chance alone . . .
like an acrobat who closes his eyes and clings to the ropes of an ascending
balloon.

(Garnier, 1880)

Since Sabine’s contributions in the early 1900’s, there has been a century of technical
advances. Studies funded by the EPA and HUD in the 1970’s were particularly useful. Work
in Canada, Europe, and Japan has also contributed greatly to the advancement of the field.

When Dick Stern first suggested this work, like Garnier one-hundred years earlier, |
found, at first, few guides. There were many fine books for architects that graphically
illustrated acoustic principles. There were also excellent books on noise and vibration
control, theoretical acoustics, and others that were more narrowly focused on concert halls,
room acoustics, and sound transmission. Many of these went deeper into aspects of the field
than there is room for here, and many have been useful in the preparation of this material.
Several good books are, unfortunately, out of print so where possible I have tried to include
examples from them.

The goal is to present a technical overview of architectural acoustics at a level suitable
for an upper division undergraduate or an introductory graduate course. The book is
organized as a step-by-step progression through acoustic interactions. I have tried to include
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practical applications where it seemed appropriate. The algorithms are useful not only for
problem solving, but also for understanding the fundamentals. | have included treatments of
certain areas of audio engineering that are encountered in real-life design problems that are
not normally found in texts on acoustics. There is also some material on computer modeling
of loudspeakers and ray tracing. Too often designers accept the conclusions obtained from
software models without knowing the underlying basis of the computations. Above all 1
hope the book will provide an intellectual framework for thinking about the subject in a
logical way and be helpful to those working in the field.
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