


Acousঞcs Guide
Over 20 Principles of Room Acousঞcs Explained

SSmall room acousঞcs are difficult. It involves sound pressure, reflecঞons, vibraঞons, room size and volume along with a 
myriad of other variables. All of these variables are based in the science of physics which next to chemistry is the most diffi-
cult of all the physical sciences to understand, comprehend, and more importantly implement correctly when it comes to our 
audio presentaঞons whether two channel playback, home theater, and mixing/mastering/vocals for professional applicaঞons. 
To assist us with this comprehension and understanding of complex physical science issues in small room audio acousঞcs, we 
turn to pictures or graphics. 

TThe graphics that follow, illustrate issues that are basic ones that need to be grasped and understood first and foremost 
before one can even think about designing or building your own audio room. They illustrate complex physical properঞes that 
must be understood in order to facilitate a next level of understanding that is required in any audio room build. First, read the 
text for overall comprehension and understanding. Secondly, study the graphic as a symbol or representaঞon of the text. To-
gether they will serve you well is your understanding of the physical science relaঞonships that are criঞcal in all small room 
audio applicaঞons.

Kind Regards,

Dennis Foley
Owner & Inventor of Acousঞc Fields
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1. Air Borne Energy

Most of what we hear as sound travels through the air. Air born energy has its own set of laws of physics. Once the air born 
energy strikes a surface or solid object, it now becomes vibraঞon energy and must obey a new set of laws which are similar to 
air born but different. It is the understanding of those frequency and amplitude differences that make for a successful barrier 
against noise transmission.

2. Average Listening Room Sound Pressure Level

TThe average listening level in most audio rooms whether just two channel playback mixing or mastering is 83 dB SPL. Use this 
number as a guideline when lowering RT-60 ঞmes, maximizing the amount type and locaঞon of low frequency absorpঞon 
technologies and any other acousঞc parameter that needs an out put level.
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3. Best Room Raঞo

Starঞng with the correct room size and volume that matched usage is the most important first step in any audio room design. 
Starঞng with the size that reduces unwanted modal pressures and allows for proper reflecঞon management will go along way 
for you as your room moves forward. This size below is a good start size. Larger is be�er but this minimum size allows for 
enough space to treat the low frequency issues correctly and enough side wall distance to properly manage the ঞme signature 
of reflecঞons.

4.4. Room Size & Volume Charts

RRoom size and volume charts are available from many engineers and studio builders. These are all charts and graphs that have 
been around for years. They are a starঞng point but you don't want to rely on them completely. They do minimize low 
frequency issues in the "just room" size and volume without any consideraঞon for absorpঞon technology / treatment and the 
space requirements to treat. Every small room needs low frequency energy management and it takes a lot of surface to impact 
room response. Most of the charts and graphs showing "correct" room widths, heights, and length raঞos are based upon modal 
bandband widths that are too large for today's high resoluঞon digital formats. They worked well in the past, but ঞmes have changed.
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5. Good Room Size and Volume Chart

Room size and volume are criঞcal in our audio rooms. We must start with a minimum volume and distance to accommodate 
first low frequency waves and then middle and high frequency rays. Starঞng with certain room sizes and volume will go a long 
way to minimizing the amount of treatment required as you move down the road towards the tuning of your room. Starঞng 
with a minimum size and volume will also assist you with lower treatment costs. This table offers some good starঞng points 
with the red area a no go acousঞcally and the yellow problemaঞc with treatment.

6.6. Floor and Ceiling Reflecঞons

Floor and ceiling reflecঞons strike our listening posiঞons first. These two surface areas are the closet to the listener. Ceiling 
reflecঞons can impose a shrinking effect on our sound stage. The ceiling reflecঞon intermixes with the direct sound from our 
speakers and produces this quashing effect. You can hear a low ceiling every ঞme in a mix or presentaঞon. Treatment opঞons 
are absorpঞon/diffusion or a combinaঞon of both depending on usage.
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7. Direct & Reflected Energy

Direct energy is the straight line energy from our speakers. It is the energy that travels in a straight line from our speakers to our 
ears. Reflected energy is direct energy striking the room boundary surfaces and then intermixing with the direct energy. Both 
the direct (speaker) and reflected (room) sound accounts for the total sound and its quality that we hear. Near field monitoring 
is a way to minimize room sound and maximize direct sound.

8. Direct & Reflected Sound

TThe sound we hear in a room is a combinaঞon of the direct sound or straight line sound from our speakers and the reflected 
sound energy from our room boundary surfaces. Ceiling and floor reflecঞons reach our ears and microphones first since they 
are physically the closest surfaces to our ears or microphones. It is the balance of the direct and reflected energy that produces 
the sound we hear. All audio rooms must take into account both direct and reflected energy in both producing and recording 
music.
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9. Notes & Frequency Chart

All musical notes have a frequency assigned to them. Music is produced at each note with the oscillaঞon of some type of 
membrane at a parঞcular frequency. Each instrument that produces music has a parঞcular frequency response associated with 
it. Drums are full range where tuba's are more restricঞve in the frequency range they represent. These charts represent the 
notes played by an instrument and the frequencies they represent.

10. Dealing With Rear Wall Reflecঞons

RReflecঞons from room surfaces intermix with the straight line or direct energy from loud speakers. Our acousঞc goal is to 
achieve a mix between the direct and reflected energy. Reflecঞons from the rear wall are problemaঞc at the mix posiঞon where 
accuracy is criঞcal. We want to hear what is in the mix and not in the room. This phenomenon can be addressed using quadraঞc 
diffusion spread across the rear wall surfaces.



© Acousঞc Fields 2016

11. Rear Wall Diffusion

Rear wall diffusion is popular in two channel mixing and playback. Diffusion sequences must match and cover the enঞre rear 
wall surface area. Front wall diffusion is also welcome in two channel playback rooms. You must choose a diffusion sequence 
that works with the distance you have to your listening posiঞon. You need distance for the lowest octave represented by the 
diffuser sequence to exit the diffuser and fully form.

12. Control Room Rear Wall Diffusion Tips

AA[er visiঞng hundreds of studios over my 40 years in this business, I see certain pa�erns in acousঞcal treatment. I also hear the 
end product the studio produces. Of all the product I hear, the ones that consistently produce good sounding recordings have 
quadraঞc diffusion on the rear wall of the control room. Here is a list of what I have learned to be minimums when it comes to 
the diffusion sequence, orientaঞon, and surface area coverage.
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13. Verঞcal & Horizontal Diffusion

Quadraঞc diffusers are verঞcal and horizontal in their physical orientaঞon. A verঞcally posiঞoned diffuser diffuses sound in a 
horizontal direcঞon. A horizontally posiঞoned diffuser posiঞons sound in a verঞcal direcঞon. Using both types can produce 
two dimensions of diffusion when needed. It is the understanding of this energy radiaঞon into our rooms that enables us to 
psycho acousঞcally lessen the impact that reflecঞons have upon our ears and brains at the listening posiঞon.

14. Home Theater Applicaঞons

HHome theater applicaঞons such as 5.1 and 7.1 have mulঞple channels that emit sound energy into the room. Standard 
installaঞon techniques show that all channels directly fire into the room. The method depicted in this video shows another 
method that be�er corresponds to the listening requirements of home theater. Front channels fire directly into the room, side 
and rear channels fire into diffusers to create that non localized sound field that more closely resembles real acousঞcal fields.
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15. Subwoofer Posiঞoning

Sub woofers are low frequency energy producing structures. Their ability to produce unwanted resonances in small rooms is 
well documented in the literature. The amount of low frequency devices and their relaঞve posiঞons within the room 
contributes to the amount of issues they can produce when it comes to a smooth room response. These graphics show some 
starঞng posiঞons for mulঞple sources and their relaঞve posiঞons within today's small rooms.

16. Pressure Areas Within Our Rooms

PPressure areas within our rooms are created by our le[ and right channel speakers. These pressure zones can be heard by rising 
above the pressure areas and listening closely. Simply stand up at the listening posiঞon and rise above the direct energy from 
your speakers and you can hear the output of the speakers and the energy fields each channel produces. It is this 
understanding of reflecঞons and pressure in the le[ and right channel domains that we must manage correctly to achieve the 
most out of our two channel systems.
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17. Speaker Sound Field

The area or sound field created by our speakers that we use to hear most of of the sound created by those speakers extends 
from the top of our speakers to the bo�om. All you have to do to realize this is stand up and place your ears above the tweeter. 
You will hear the difference between the direct energy from those speakers and the reflected energy from our room boundary 
surfaces.

18. Horizontal & Verঞcal Sound Fields

SSound fields are created by our speakers in both verঞcal and horizontal domains. We must manage these domains accurately, if 
we are to maximize the performance of our two and for that ma�er, mulঞ channel channel systems. The understanding of 
these acousঞc fields is criঞcal to our sound stage presentaঞon. When we realize the extent and focus of these fields, we can 
then begin to realize their limitaঞons and then maximize performance and minimize limitaঞons.
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19. Center Image in Two Channel Audio

In two channel audio, we have a right and a le[ channel. We try and achieve a strong center image by seমng all of our distances 
from surface boundaries and distances from speaker to listener. On each "side" of the center image is an area that we can 
someঞmes find a hole in the sound stage. It depends on the materials played and the SPL level One method to fill in this center 
image "side" area is to use diffusion technology on the front and rear walls.

20. The Rule of Thirds

SSound travels at a constant speed through air. This speed is directly related to distance and speed and distance must be 
respected if we are to achieve a strong center image in our two channel presentaঞons. The ঞme signature of reflecঞons from 
side walls must start with equal distances so we can achieve a balance between the reflected energy from our side walls and 
the direct energy from our loud speakers. The rule of thirds gives us a starঞng point to begin the tuning process.
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21. Near Field & Far Field

There are two "fields" of sound in front of our speakers. There is far field and near field. Far field means that we sit and listen 
farther away from our speakers than near field. Far field listening allows for a wider sound stage and larger presentaঞon. There 
is more room sound or reflected energy in our far field presentaঞon. Near field means we sit closer and hear more direct or 
straight line sound. Near field minimizes room sound or reflecঞons because we sit closer to the source and we hear more direct 
or straight line from the speaker sound. 

22.22. Frequencies Explained

Low frequency energy is all energy below 100 Hz. This is defined by the amount, type, and surface areas required to treat 
energy below 100 Hz. Low frequency energy requires treatments that have larger depth requirements. Energy from 100 - 
2,000 Hz. is middle frequency energy and can be treated with materials that are thinner in dimension and require less space. 
This raঞonal follows with higher frequency energy above 2,000 Hz.
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23. STC Charts

Noise and its transmission through structures must be understood first in order to be managed properly. Certain material 
combinaঞons work be�er than others and its this relaঞonship of material density that must be understood in order to 
successfully manage the extent of noise transmission. To stop noise, we build barriers. The composiঞon of those barriers is 
frequency and amplitude dependent. Each structure with the associated densiঞes has a STC or sound transmission class raঞng. 
The raঞng is based upon the structures ability to stop vibraঞons and minimize transmission above 125 Hz.
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24. The 3D Sound Fields in our Rooms

TThere are three dimensions or fields of sound within our rooms. There is front to rear sound, ceiling to floor sound, and side wall 
to side wall sound. All of these three areas require treatment types, amounts, and posiঞons to manage the energy that occurs 
between these boundary surfaces. Floor to ceiling energy requirements are usually the greatest because this is the shortest 
dimension of all three in most small rooms. Low frequency absorpঞon is a must have in this area. Side wall to side wall issues 
are next for treatment and side wall reflecঞons and ঞme signature are criঞcal in the width of our sound stage presentaঞon. 
AbsorAbsorpঞon is the chosen technology for side walls. Front wall to rear wall energy requirements are the longest in dimension but 
require a choice between absorpঞon and diffusion technologies.


