Room Acoustics
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A presentation by Ethan Harte



The Ideal Listening Experience

The speaker is the only sound the listener should hear.




Standing Waves (Room Modes)

Room modes. Standing waves out-of-phase cancellation.

Reflected frequency (red) refects back out-of phase, resulting in cancellation (blue). H .
Standing Waves:

Loudspeaker

e Deconstructive interference eliminates certain
frequencies

Room modes. Standing waves combine in-phase.

Reflected frequency (red) reflects back in-phase, resulting in an increase in amplicude (blue). () ConStrUCtlve [nterference amp“ﬂes Certa”’]
frequencies and can cause ringing, which is when
the signal has some decay time.

Loudspeaker




Types of Room Modes

Axial Modes Tangential Modes Oblique Modes

Room Mode Frequencies Occur at:




How do Room Modes Affect Sound?

Displacement

Closed end is
sound pressure A
antinode

) p;%?ﬁ,“drf,}?sr?{}'r‘;"s Sound Pressure Vs. Sound Displacement:
/ e Maximum pressure occurs when the air

’ particles are either very dense or very sparse.
\ e Maximum displacement occurs when a

Ry rononde particle has been moved the farthest from it’s

sound pressure

/ original location.

We hear sound pressure, not sound displacement.




Sound Pressure Inconsistencies




Solution?

Avoid Rooms with a L, W, and H that are multiples of each
other.

Not Good
Room Dimensions
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9 feet tall

This is to avoid having the same frequencies become room
e : modes for each axis in the room.
10 feet wide 13.5 feet wide

Table 13-2. Rectangular room dimension ratios for favorable mode
distribution.

Height Width Length In Bolt’s range?
. Sepmeyer®

. Louden®
3 best ratios

3. Volkmann®
2:3:h

1.4 ] ] . . Boner*
WIDTH 1: VW2: V4




Solution?

Reflection Absorption Diffusion

Room Treatment:

e Absorption material can be placed to reduce
reflections. This reduces the room mode effects
as well as reducing unwanted delay/echo.

There are many types of

room reflection: all affect 1> e Diffusion material is useful because it can reduce
e e ol - the listener’s ability to be able to pinpoint a

nearby hard surface may = .
be almost as loud as the 3 2 reﬂeCtlon .

original sound!

Bass Traps are a type of absorption material designed for low frequencies. They are
usually placed in corners since the sound pressure level of low frequencies builds in
corners.
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