
[Classroom Design Guide]

Improving the  academic  performance  of  students
depends, in part, on our  ability  to  create  “learning
friendly” environments.  Unfortunately,  schools  are
seriously     challenged     by     overcrowding    and
disrepair,    substandard     plumbing    and    HVAC
systems,  inadequate  technology,  and  health- and
safety-related    concerns.
The architectural acoustics of educational buildings
are often not taken into account until late in the
design phase.

Noise and Silence
Noise usually  masks   important  acoustic   signals.
Insulation  against  outside noise results in  a  great 
relief   to   the   users  of  the  classrooms.  Building
technology   has   made   enormous    progress   by
sealing   windows   and  doors  against  penetrating
airborne   sound.     The    most    serious   acoustic
problems are due to noise transfer between  rooms
and excessive reverberation in rooms.
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Sources of background noise in unoccupied classrooms, source from Trane Engineers Newsletter — Vol. 32, No. 1
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Reverberation
Reverberation time is the time required for a steady
-state sound to reach one millionth or  -60dB  of  its
original  intensity.
There are  several models used  in  calculating  the
reverberation time but the first and  most commonly
used is that of Wallace Sabine (1868-1919).
 

states that the  reverberation  time  (Tr, in seconds)
is directly proportional to  the  volume  of  the  room
(V, [m3]) and inversely  proportional  to  the  room's
effective   surface   area   (A, [m2]).   The   effective
surface area is the sum of  the  product of  an  area
covered by a particular material and  the  material's
absorption  coefficient.


