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What drives the market?

ωNoise pollution

ωSafety ςWorking conditions

ωCommunication ςCall Centers, Tele-conference

ωIntelligibility ςAirports, Shopping Centres, Schools

ωComfort ςEar Fatigue, Restaurants

ωEnjoyment ςCinema, Music

ωWorking ςRecording studios, Film, Broadcast



Any room can benefit from 
acoustic treatment



House of Worship



House of Worship



House of Worship



House of Worship



Community Halls



Community Halls



Live Theater

Crescent Hill Church 1 - Louisville.JPG



Lecture Hall

Crescent Hill Church 1 - Louisville.JPG



Gymnasiums & Recreation Centers



Fitness Rooms



Restaurants & Cafeterias



Restaurants & Cafeterias



Restaurants & Cafeterias



Retail Shop



Doggy Daycare



Conference Centre



Boardrooms



Library



Recording Studio/Music Practice Rooms



Recording Studio Control Rooms



Recording Studio Control Rooms



Home Theater



When are acoustic engineers required?

ÅSound proofing

ÅMission-Critical listening environments

ÅDesign/Builds of theaters, churches, etc (new 

construction)

ÅTo solve major vibration or isolation problems

ÅWhen budgets allow

The Association of Australasian Acoustic Consultants

www.aaac.org.au

http://www.aaac.org.au/


Acoustic Mythsé

ÅYou need to be an acoustician to hang panels on 

a wall

ÅRooms need a computerized analysis in order to 

be improved

ÅVooDoo & witchcraft are involved with material 

placement

ÅElectronic processing will solve everything



What can you do?

ÅControl sound with absorption (acoustic panels)

ïAbsorption solves the majority of room 

problems

ïControl the reverberant field

ïReduce distractions

ïSolve most intelligibility problems

ïCreate warmer, more comfortable rooms



¢Ƙƛƴƪ ƻŦ ŀƴ ŜƳǇǘȅ ƭƛǾƛƴƎ ǊƻƻƳΧ 
And how it sounded.



And how it changed once the furniture arrived..



Sound Absorption:

1. How much should you use?

2. Where does it go? 

3. How thick does it need to be?

4. How do you put it up?

5. Other tools you can use?

6. Are there any concerns? 



How much do you use?

ÅPlace one panel in a roomé what will happen?



How much do you use?

ÅPlace a bunch of panels on the wallsé



Effect of Acoustic Treatment on Room Reflections



Sound Absorption:

1. How much should you use?

2. Where does it go?

3. How thick does it need to be?

4. How do you put it up?

5. Other tools you can use?

6. Are there any concerns? 



Where do you put it?  

Common sense!

Tricks of the trade

1. Corners are your best friend

2. Parallel walls

3. The mirror trick (directionality)

4. Decoupling / vibration



Acoustic Problem - Primary reflections



Primary reflections
ÅA typical live venue with PA system



Primary reflections
ÅDirect sound comes from nearest loudspeaker

DIRECT

DIRECT ARRIVES FIRST



Primary reflections
ÅPowerful first reflection off wall ïin phase

FIRST
REFLECTION

FIRST REFLECTION ALMOST AS LOUD AS DIRECT



Primary reflections
ÅChange seat location ïphase cancellation

ÅNow very difficult to hear message

FIRST
REFLECTION

CHANGE SEAT - PHASE CANCELLATION 



Primary reflections
ÅAdd direct sound from second loudspeaker

FIRST
REFLECTION

DIRECT

DIRECT

COMPLEX MIXTURE OF DIRECT AND REFLECTED SOUNDS



Primary reflections
ÅChange seat location

ÅPhase relationship and amplitudes may change

FIRST
REFLECTION

DIRECT

DIRECT

COMPLEX MIXTURE OF DIRECT AND REFLECTED SOUNDS



Primary reflections
ÅDirect sound from loudspeakers

ÅPrimary reflections from walls

ÅPeaks and valleys called ROOM MODES are created



Standing wavesé side to side

DEAD END

LIVE END



Standing waves ïfront to back 

DEAD END

LIVE END



Flutter echo ïroom chatter 

DEAD END

LIVE END



Primary reflections from ceiling

CEILING TO FLOOR REFLECTIONS



Solution: Absorb Primary Reflections
ÅAcoustic panels strategically placed in room

ÅAmplitude of reflected sound is attenuated

ÅPeaks and valleys are reduced

FIRST
REFLECTION

DIRECT

ABSORB ENERGY IN THE ROOM TO REDUCE THE EFFECT



Solution: Strategic panel placement 

DEAD END

LIVE END



Sound Absorption:

1. How much should you use?

2. Where does it go? 

3. How thick does it need to be?

4. How do you put it up?

5. Other tools you can use?

6. Are there any concerns? 



Low frequency = Long wavelength 
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Think of a 3-way loudspeaker
ÅTweeteré high frequency

ÅMid rangeé voice

ÅWooferé low frequency

Smallé Mediumé Largeé 



A 3-way loudspeaker

ÅTweeter
ïGenerates highs (2kHz ~ 20kHz)

ïSense of space

ïVery directional 

ïEasy to control

ÅMid range  
ïVoice range (400Hz ~ 2kHz) 

ïCommunication

ïThe first horn ïDirectional

ÅBass
ïLow frequencies (50Hz ~ 400Hz)

ïElephants, Thunder, Earthquakes 

ïOmni-Directional

ïTough to control 



1 Panels: Used to control voice and flutter echo
ÅVoice range (spoken): 400Hz to 3.5kHz

ÅFoam is only 50% effective

1 INCH FOAM



2 panels: used to control directional sound
Å2 acoustic foam only 40% effective at 300Hz

ÅBroadway is 100% effective at 300Hz

2 INCH FOAM



3 panels: Broadband absorption  
Å3 acoustic foam only 50% effective at 250Hz

ÅBroadway is 90% effective at 250Hz - still 90% at 125Hz

3 INCH FOAM



Sound Absorption:

1. How much should you use?

2. Where does it go? 

3. How thick does it need to be?

4. How do you put it up?

5. Other tools you can use?

6. Are there any concerns? 



Hardware



Sound Absorption:

1. How much should you use?

2. Where does it go? 

3. How thick does it need to be?

4. How do you put it up?

5. Other tools you can use?

6. Are there any concerns? 



What can we do to control bass?
Increase the air space behind a panel

Using a Primacoustic offset impaler

Air cavity



Cumulus Tri-Corner
24ò Triangle

2ò Reversed Bevel



London Bass Traps

FULLTRAP

BROADBAND BASS TRAPS

MAXTRAP



MaxTrap & FullTrap

FULLTRAP

BROADBAND BASS TRAPS

MAXTRAP



Diaphragmatic resonator  
ÅBroadband absorptioné The MaxTrap & FullTrap 

ÅReacts to the energy in the room



Diffusersé 

ÅBreak up sound energy
ωEliminate flutter echo 
ωRetain a sense of space in the room
ωMake small rooms sound bigger 



Diffusion ïThe Radiator
ÅAcoustic sound diffuser

ÅBreaks up energy

ÅMulti-purpose

ïSide walls

ïCeiling cloud

ïRoom coupler 



Diffusion ïThe FlexiFuser
ÅAcoustic sound diffuser

ÅVariable slats

ÅOptimize diffusion for your room

ÅUsed to tune the room



Diffusion ïThe Razorblade Quadratic Diffuser

ÅBreak up sound energy

ÅEliminate flutter echo 

ÅRetain a sense of space in the room

ÅMake small rooms sound bigger 



Diffusion ïThe Razorblade Quadratic Diffuser



Sound Absorption:

1. How much should you use?

2. Where does it go? 

3. How do you put it up?

4. How thick does it need to be?

5. Other tools you can use?

6. Are there any concerns? 



Sound Absorption 

Å Glass wool fibers (high density)



Sound Absorption 

Å Urethane foam ïlow density (lots of air)



Why is Broadway so much better?
ÅAir absorbs less energy

ÅHigher density results in a more even response (absorption)

Broadway = 6 lbsé Foam = maybe 0.6 lbs? 



URETHANE FOAM

Density: 1.3 lbs/cu/ft

Mostly air 

Not all are fire safe

Easily damaged

Messy to install

Painful to move

Looks home studio

BROADWAY 

Density: 6 lbs/cu/ft

High-density

Class-1 fire safe

Tough fabric shell

Easy to install

Simple to move

Looks professional



Broadway Acoustic Panels



Scatter Blocks
12ò x 12ò x 1ò



Control Columns
12ò x 48ò

1ò, 2ò, 3ò 

Beveled Edge 



Control Cubes
24ò x 24ò x 2ò

Beveled Edge



Broadband Panels
24ò x 48ò

1ò Beveled Edge

2ò, 3ò Square or Beveled



Element





Solutions that work:  Introducingé

LONDON 8 Room Kit


