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Basic Considerations for Reverberation 
EELE 217 Fall 2018 
 
The reverberation time of a large room is specified by the number of seconds required for the sound 
pressure level to decrease 60 dB once the sound source is stopped.  Reverberation time is often specified 
with the notation RT60 or T60.  Because reverberation generally differs from one frequency range to 
another, it is important to specify T60 at a range of different frequencies in order to adequately describe a 
particular room. 
 
Estimating room reverberation:  The Sabine equation 

The Sabine equation is a way to estimate the reverberation time for a large room.  The actual measured 
reverberation time will likely be different than the Sabine estimate, but the equation is often useful in 
guiding the selection of surface treatment types and sizes. 
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60   Sabine Reverberation Time (estimate) [seconds] 

V = total volume in m3 
Si = area of surface i in m2 
ai = absorptivity of surface i 

 
When located close to a sound source in a reverberant room, the sound field consists of the direct sound 
from the source plus the reverberant sound from the room.  As one moves away from the source, the 
sound pressure level associated with the direct sound from the source decreases by 6dB for every 
doubling in distance, while the reverberant sound level remains roughly constant throughout the room.  
Thus, the direct-to-reverberant ratio changes from being dominated by the direct sound when near the 
source, to being mostly reverberant sound when located far from the source. 
 
Room reverberation:  the critical distance 

The distance at which the direct sound level and the reverberant sound level are roughly equal is known 
as the critical distance for the room, often specified by the symbol rd. 
 
An estimate of the critical distance is given by the equation: 
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   Critical Distance (estimate) [meters] 

 
Si = area of surface i in m2 
ai = absorptivity of surface i 

 
Roughly speaking, a microphone located closer to the source than the critical distance will pick up mostly 
the direct sound and proportionately less reverb, while a microphone located farther than the critical 
distance will receive mostly reverberant sound. 
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Some typical criterion values for reverberation time are given in the table below: 

Application  125Hz 500Hz 2000Hz 

Classroom  0.9 sec 0.6sec 0.6sec 

Church or theatre for speech or 
amplified music  

1.3 sec 1.0 sec 1.0 sec 

Church or theatre for music  1.8-2.0 sec 1.5 - 1.8 sec 1.5 - 1.8 sec 

Convention facility  1.8 sec 1.5 sec 1.5 sec 

Gymnasium for teaching  1.8-2.0 sec 1.5 - 1.8 sec 1.5 - 1.8 sec 

Small arena (500 -2000 seats)  2.75 sec 2.0 sec 2.0 sec 

Large arena (2000+ seats)  3.25 sec 2.75 sec 2.75 sec 
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