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REVERBERATION IS
MEASURED IN
SECONDS AND

INDICATES HOW
ACOUSTICALLY
‘DEAD’ OR "LIVE" A
SPACE IS.

A SCHOOL OFFICE
WITH CARPETS
AND SOFT
FURNISHING WILL
BE ‘DEAD’, I.E.
NOT REVERBERANT,
WHEREAS A
SPORTS HALL WITH
HARD SURFACES
WILL BE "LIVE’,
I.E. REVERBERANT

Why is it so important to control
reflected sound?

Failure to control reflected sound will result
in too much reverberation. The following
waveforms of typical speech show the
progressive reduction in clarity due to
reverberation. The blocks of blue indicate
distinct syllables and the sharp spikes are
the consonants where the speech
information is contained. Diagram A
shows the phrase “Building solutions for
active spaces” being spoken in a room
with negligible reverberation; diagrams B
to D show a stepwise increase in
reverberation time from 0.8 to 2 seconds.
The reverberant ‘noise’ in grey is masking
the consonants making speech
interpretation progressively more difficult.

What is the ideal reverberation
time?

The level of reverberation that is desirable
will vary depending on the room size and

range of activities carried out. In classrooms
for example, a low level of reverberation
is desirable whereas in corridors and
general circulation spaces a higher level
can be tolerated. Generally, recommended
reverberation times range from

0.4 - 2 seconds.

How can speech clarity be
achieved in practice?

After extensive objective speech clarity
testing, a patented computer program
has been developed to aid the specifier in
the selection of ceiling tiles and wall linings
required to provide the right acoustic
environment. The program requires the
following details to be entered; size and
shape of the room, what materials are
being used for the floor and walls, the
size and shape of the windows and
doors, together with the location of the
teacher and pupils.

Fig. 1 Reduction in speech clarity due to reverberation

“Building solutions for active spaces”

The program works out the type and
location of ceiling and wall materials
required to meet the recommended
reverberation times, and to provide the
best speech clarity.

Sound absorbing British Gypsum Arteco
Casoprano VOoICE or NOVA ceiling tiles are
combined with sound reflecting
Casoprano FORTE or ALTO tiles to provide a
ceiling layout that achieves optimum
speech clarity. Casoprano FORTE Or ALTO
assist with projecting the teacher’s voice,
whilst Casoprano voIce or NOVA control
the overall reverberation time within the
room. Arteco Gyptone boards are included
as a partial wall lining to further enhance
the acoustic environment by reducing
noise reflections off the back wall.

A further benefit of Casoprano voice or
NoVA ceiling tiles is their ability to control
low frequency reverberation. Bass sounds
mask high pitched sounds. Strong bass
sound reverberation, therefore, not only
affects the clarity of the bass sounds, but
also the clarity of the high pitched sounds.

The sound spectrum for speech is within
the frequency range 250Hz — 4,000Hz.
Low frequency (250Hz — 500Hz) must not
exceed the reverberation time obtained at
higher frequency ranges. Lining materials
should therefore be selected which have
good absorption levels at these low
frequencies. Casoprano sound absorbing
VOICE or NovA ceiling tiles have a flat
absorption curve.

-The superior sound absorbing perform-

ance of voIce or NovA tiles at low frequen-
cy, especially when compared with mineral
fibre tiles, results in improved speech clarity.

Our pioneering approach

There are two elements to the British
Gypsum solution — purpose-designed
acoustic ceiling tiles and lining boards,
which allow the acoustics of a room to be
controlled, and a unique computer
program that predicts the type and
location of tiles and boards for optimum
speech clarity in a room.

Our approach has two big benefits.

Firstly, for upgrading a tiled suspended
ceiling (an everyday construction in
educational buildings), tiles can be readily
substituted without changes to detailing or
installation techniques, making the
solution highly affordable in the context
of ever tighter budgets.

Secondly, Arteco Casoprano ceiling tiles
have been developed to provide either
sound absorption or sound reflection, but
they are identical in appearance. It is
therefore possible to retain a uniform
ceiling appearance whilst at the same
time achieving good speech clarity.

To find out more

Comprehensive information on specifying
acoustic solutions in schools and other
educational buildings is given in the
British Gypsum SchoolSpec publication.
Alternatively, contact the British Gypsum
Drywall Academy Advice Centre.

Fig. 2 Sound absorption performance of Casoprano tiles and mineral fibre tiles
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