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Preface

In 1984 a report was published containing detailed room acoustic
measurements in 21 Danish auditoria [1]. It soon became clear
that the results of that survey needed to be seen 1in an
international perspective; but this could only be done if the
measurements were extended to cover a number of foreign, well
estimated halls - a costly enterprise beyond our possibilities as
a mainly state financed 1laboratory. However, with the author
receiving the Rockwool Price in 1986 it became possible to

finance this international extension of the survey.

In line with the goals of our previous research, it would be
desirable to include foreign halls of different designs and
shapes (- shapes which are often quite different from the Danish
halls), and to be able to analyze these differences with
statistical significance. This 1lead to the number of halls
included in this new series of measurements being about twice as
many as originally planned ( - with a proportional effect on the

date of publication for this report).

The new data were collected mainly during two measurement tours,
one in the United Kingdom in the autumn of 1986 (following the
Danish Radio Symphony Orchestra on a concert tour) and one in
1987 to three countries in continental Europe. When the last hall
in Goteborg, Sweden, had been visited in August 1988, 15 foreign
halls had been added to our collection of data.

In the present report the results from the 11 most interesting
of these halls are presented together with drawings and other
information in the same form as in the previous Danish Report,
and comparisons between the Danish and the foreign halls are
made. Main results from the statistical analyses on the extended
set of data concerning acoustical and geometrical relationships

are also included.

With the extension of the investigation going beyond the Danish

borders, it was felt natural to write the report in English.
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I. INTRODUCTION

1.1. Background

In the field of subjective room acoustics, intense research
activity in the sixties and seventies has resulted in a high
degree of consensus regarding 1) what aspects are important in
listeners' perception of room acoustic quality, and 2) how these
aspects can be measured objectively by means of room acoustic
parameters. Thus, a set of new objective parameters has been
found, which are subjectively more relevant than the classical
Reverberation Time, RT. However, these newer parameters are much
more difficult to predict, unless expensive scale - or computer
models are applied. The main reason for this is that they are
more sensitive to changes in the early reflection sequence, and
thus are highly dependent on the choice of measurement position
and on the geometrical shaping of the room. The commonly used
practice of looking at delay times of single reflections is not
sufficient for estimating these newer measures and for guiding
architects on the choice of room shape; we need to know how - and
how much - the design may or should be changed before significant
changes 1in the objective parameters appear. Obviously, this
knowledge is essential for participation in the early discussions

of choice of shape for a new hall.

On this background it not surprising that in this decade a
number of measurement surveys of existing halls e.g. [1:;3:;4;:5]
have been carried out, which from different angles have
approached the problem of unveiling the behaviour of the newer

parameters in different hall designs.

In one of these surveys, based on measurements in 21 Danish
halls [1], the main purpose was to obtain an evaluation of the
room acoustic properties of Danish halls used for symphonic
concerts. Besides, derivation of certain relationships between
the room acoustical parameters and geometrical factors of hall

design was possible by subjecting the large amount of data to
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