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Introduction

The new ISO 23591 [1] deals with the acoustic quality in
music rehearsal rooms. It provides recommendations and
guidelines for the acoustic design (volume, proportions,
acoustic treatment, reverberation time) and describes how to
estimate the overall strength G in the room at forte depending
on the instruments.

In the following, three very different large music rehearsal
spaces are discussed also with respect to the requirements of
the new ISO standard.

Large Music Ensemble Rooms

ISO 23591 differentiates spaces for loud acoustic music (e.g.
percussion, brass, woodwinds) and quiet acoustic music (e.g.
strings, vocals) as well as amplified music. Large ensembles
may be choirs or string orchestras (quiet) and symphonic
orchestras, big bands, concert bands, wind bands (loud).

In addition, the use of recital halls for rehearsal purposes is
discussed. ISO 23591 provides target ranges of reverberation
times for the unoccupied space. Fig. 1 shows the mean values
with the approximate range in percentages. Some properties
for large ensemble rooms are shown in Table 1. Extra loud
groups play instruments with sound power levels above 100
dB at forte (brass band, percussion ensemble, professional
symphonic orchestra).

Table 1: Some properties for large ensemble rooms

according to ISO 23591
Acoustic music rehearsal
quiet loud
number of > 20 (strings) 25
musicians N > 30 (choir)
floor area >50m? + >50m? +
1.5 Nm? 1.5 Nm?
room height Sm Sm
volume / >25m?/N >50m’/N
musician >60m?/ N for
extra loud groups

The reasons for the sufficient volume as stated in Table 1 in
combination with a proper reverberation time are to avoid too
strong levels when playing in forte or fortissimo on one hand
and to improve ensemble playing, mutual hearing and balance
by means of some room support on the other hand. This, at a
first step, requires an appropriate relation of strength G and
reverberation time 7 as e.g. outlined in [4 -7].

In contrast to ISO 23591, the German DIN 18041 [2] is
primarily/basically not intended for music rooms. It, however,
provides some recommendations for music performance
rooms as well as music rehearsal & practice rooms. The

82

descriptions are very general and vague with the main
intention to sensitize the user to the different needs of music
rooms in contrast to communication rooms for speech.
However, for large music rehearsal rooms a volume of 30 —
50 m’/musician is asked for. The same holds for the
Norwegian Standard NS 8179 (at least 30 m’/musician),
which was the underlying template for the ISO standard.
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Figure 1: Reverberation time target for acoustic music
rehearsal rooms according to ISO 23591 (unoccupied) and
targets according to DIN 18041 for rooms Al — A3
(occupied).

Figure 1 show the reverberation time targets of ISO 23591 and
DIN 18041. It can be said that the A2 target lies within the
target range for loud music rehearsal according to ISO 23501.
Please note that the influence of occupancy on the
reverberation time (targets DIN 18041 occupied, ISO 23591
unoccupied) is typically not very large due to the large volume
per person and the fact that rehearsal rooms always need a
significant portion of absorbing surfaces. In addition, DIN
18041 suggests shorter reverberation times for very loud
music (curve A3).

However, from a practical point of view one may conclude
that the DIN 18041 recommendations for music rehearsal
rooms are generally not in contradiction to ISO 23591. In any
case, a good acoustic design of music spaces for performance
and rehearsal requires more than just fulfilling the
recommendations of some given ISO or DIN standard.



Case study 1 — Concert band rehearsal room

In the southern part of Germany, Austria and also South Tyrol
almost every village has its own “Blaskapelle” or
“Stadtkapelle”. These concert bands are an integral part of the
cultural and social life, often contribute to the musical
education by cooperating with schools and/or also have a
youth orchestra as well. Typically, they consist of 45 — 60
musicians and rehearsals take place once a week in spaces
more or less suited for this purpose. Instruments are mainly
brass but also woodwinds and percussion for which ISO
23591 would e.g. ask for a volume of at least 3,600 m® for a
band of 60 musicians. Although this might be appropriate in
theory, it will hardly be realized for budget reasons. The
acoustic design of many rehearsal spaces for “Blaskapellen”
has shown that a minimum volume of a minimum of 15
m?/musician might be well acceptable. An example is the so-
called “Probelokal” in Welschnofen, South Tyrol. The
volume of the room is 900 m* and the height approx. 4.5 m.
The band consist of up to 55 musicians.

Figure 2: New rehearsal space for the concert band
Welschnofen (2019).

By means of well distributed reflecting and absorbing ceiling
and wall surfaces, sufficient bass absorption, slightly sound-
diffusing convexly curved surfaces, as well as some variable
absorption by curtains most satisfying rehearsal conditions
can be achieved.

Figure 3 reveals that the target range for the reverberation
time according to ISO 23591 is much too high. Assuming that
the reverberation time target does not require 60 m*/musician
but only 30 m’/musician as indicated in the Norwegian
Standard NS 8179, the reverberation time as achieved (0.5 s)
would then provide a similar strength G. A volume of approx.
15 m*/musician instead of 30 m?/musician requires to reduce
reverberation time by a factor of '2 in order to keep G
constant. Although this is a rather simple approach it indicates
that when controlling G, smaller volumes can be acceptable,
in particular for these kinds of amateur concert bands.
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Figure 3: Reverberation time in the rehearsal space shown
in Figure 2 and target range.

Case study 2 — Rehearsal hall of the
Staatsphilharmonie Ludwigshafen

The Deutsche Staatsphilharmonie Ludwigshafen is the largest
symphonic orchestra in Rheinland-Pfalz. Their rehearsal hall
was judged as being acoustically unsatisfactory by musicians,
conductors and its artistic management. Some complaints (in
brief) were that the sound is too loud and reverberant, musical
transparency is too low and ensemble & mutual hearing is
difficult.

The rehearsal hall offers an overall volume of 5,100 m?® and
540 m? floor area. It offers space for a large symphonic
orchestra and 120 visitors. Volume, acoustic treatment and
reverberation time are well in accordance with the ISO
standard.

Figure 4: Rehearsal hall of the Deutsche Staatsphilharmonie
Ludwigshafen before its renovation.
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Nevertheless, in order to improve the acoustics, the following
design goals were formulated:

- Improve direct sound link and interaction:
=> new typology of orchestra platform

- Improve acoustical support within orchestra
=> adjustable side wall and ceiling reflector

- Reduce sound level and strength
=> increase of volume (technical ceiling void) and
slight reduction of reverberation time

Figure 5: Acoustic model with new podium layout, wall and
ceiling reflectors.

After the renovation in 2021, the results were subjectively
judged as being very positive. The reverberation time is still
within the range as stated in ISO 23591 but at the low end of
the target range for Tiiq.
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Figure 6: Reverberation time before and after renovation.

Reverberation time targets in accordance with ISO 23591 for
different Tmid.
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It can therefore be concluded that ISO 23591 allows for a very
wide range of reverberation time and a strong increase at low
frequencies which may not be appropriate for all kinds of
rehearsal halls.

Case study 3 — Concert and rehearsal hall at
Haus Marteau

Haus Marteau, built 1912 in Lichtenberg, is a former villa of
violinist Henri Marteau,. Since 1984 the German district
“Bezirk Oberfranken” has operated an “Internationale
Musikbegegnungsstdtte” 1in this location with approx.
40 Master Classes per year. The instruments taught reach
from strings, woodwinds, brass, piano to percussion; also
vocal classes take place. In 2014, the “Bezirk Oberfranken”
decided to extend the venue by new rehearsal rooms in the
basement as well as a new hall intended for practice and
teaching as well as for public concerts and auditions. The new
hall was not to spoil the park setting of the villa and was thus
planned as an underground venue. The spectacular
architectural design by Peter Haimerl Architektur, Munich,
was influenced by the former mining traditions and consists
of 32 elements made out of granite plates. The acoustical
challenge was to meet the demands of very different
instruments as well as different acoustic expectations for
rehearsal and concert. It was decided to design the space for
clear, transparent and well balanced sound suited for critical
listening. Since the hall only comprises 4 seating rows on both
sides of the podium, the audience is very close to the
musicians which supports and emphasizes the closeness
between audience and musicians as well as the intimacy of the
space.

Figure 7: The new concert and rehearsal hall at Haus
Marteau. Photo: Edward Beierle.

Objectively, this concept required a moderate reverberation
with an even frequency response. Excessive bass had to be
avoided. Furthermore, by intense cooperation between
architect and acoustician, the geometry was developed in a
way that early reflections are mainly directly reflected away
from the podium and the audience in order to avoid too many
early reflections which would cause a rather muddy sound.
The required absorption in the room was achieved by the
upholstered seats and by means of the cavities behind the
granite elements coupled to the hall by numerous slots



between granite plates and concrete walls as well as ceiling
slabs.

Figure 8: Ground plan with strength G for the 500/1000 Hz
octave band measured in the unoccupied hall.

As a result, the hall offers a reverberation time of approx.
1.0 — 1.2 s throughout the frequency range of 63 — 2000 Hz
octave bands with an overall G of 15 dB. Subjectively, the
sound is clear with some warmth and also well balanced. Last
but not least the hall with its spectacular and unique
architecture as well as brilliant acoustic conditions will
attracts new visitors and direct attention to this special
“Musikbegegnungsstitte”.
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