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Sound in Enclosed Spaces

Sound absorption 

Sound reflection 

Sound transmission 

SOUND ABSORPTION
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ROOM ACOUSTICS

REVERBERATION TIME
Reverberation is the persistence of sound after the sound source has 
ceased. Such persistence is a result of repeated reflections in an 
enclosed space.

Reverberation time (TR) is defined as the time required for the sound 
level to decrease 60 dB after the sound source has stopped producing 
sound
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Reverberation time for speech 
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Reverberation time for music 

1. Large-volume spaces require direct-path sound reinforcement by reflection.

2. Relatively long reverberation time is needed to enhance the music—the exact 
amount depending upon the type of music. Designers should keep in mind that 
reverberation time recommendations vary as much as 100% among respected 
sources.

3. It is generally agreed that reverberation time should vary inversely with 
frequency (i.e., TR should be longer at lower frequencies [than the mid-
frequency recommendation] and shorter at higher frequencies). The longer TR 
at low frequencies adds fullness to music and “body” to speech. Thus, TR at 100 
Hz should be, according to most researchers, 35% to 75% longer than TR at the 
center frequencies.

4. Short TR at upper frequencies adds directivity to the music. With large 
ensembles, directivity gives the sense of depth and instrument location 
necessary for proper appreciation. This is often referred to as clarity or 
definition in music. With a solo instrument, this problem is diminished.

5. Brilliance of tone is primarily a function of high-frequency content. Since 
these frequencies are most readily absorbed, a good direct path must exist 
between sound source and listener. Since our eyes and ears are close together, a 
good sound path exists when a good vision path exists. 
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SOUND FIELDS IN AN ENCLOSED SPACE
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Critical distance 

Critical distance is, (in audio physics), 
the distance at which the sound pressure level of the 

direct and the reverberant sound fields are equal.
In other words, the point in space where the amplitude 

of a reflected echo is the same as that of the source. 
This distance is dependent on the geometry and 
absorption of the space, as well as the dimensions 
and shape of the sound source.

In a room within which a sound is generated, e.g. by a 
loudspeaker, every point is characterized by its own 
unique ratio of direct sound and sound reflected from 
the walls. The distance from the sound source at which 
the direct and reflected sound energies are equal is 
called the "critical distance". 
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Dc = 0.14 √Q*R
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SPL and TR60

Sound Reflection
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Reflection on surfaces
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Curved surfaces 
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Diffuser
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Absorption
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Echo and flattering 


