PRIMACOUSTIC®

Acoustics Made Easy!

Jay Porter
Radial Engineering



What drives the market?

wNoise pollution

wSafetyc \Working conditions

wCommunicatiorg Call Centers, Telmnference
wlintelligibility ¢ Airports, Shopping Centres, Schools
wComfortc Ear Fatigue, Restaurants

wEnjoymentg Cinema, Music

wWorkingg Recording studios, Film, Broadcast
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Any room can benefit from
acoustic treatment



House of Worship
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House of Worship
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House of Worship

4
-
il
-
O
0
q
2
[
11




House of Worship
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Community Halls
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Live Theater
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Gymnasiums & Recreation Centers
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Fithness Rooms
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Restaurants & Cafeterias
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Restaurants & Cafeterias
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Restaurants & Cafeterias
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Retail Shop
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Conference Centre
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Recording Studio/Music Practice Rooms
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Recording Studio Control Rooms




Recording Studio Control Rooms
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When are acoustic engineers required?
ASound proofing
AMission-Critical listening environments

ADesign/Builds of theaters, churches, etc (new
construction)

ATo solve major vibration or isolation problems
AWhen budgets allow

The Association of Australasian Acoustic Consultants
www.aaac.org.au



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

Acoustic Myt hse

AYou need to be an acoustician to hang panels on
a wall

ARooms need a computerized analysis in order to
be improved

AVooDoo & witchcraft are involved with material
placement

AElectronic processing will solve everything
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What can you do?
AControl sound with absorption (acoustic panels)

I Absorption solves the majority of room
problems

I Control the reverberant field

I Reduce distractions

I Solve most intelligibility problems

I Create warmer, more comfortable rooms

4
I—
m
3
0
0
q
2
w
0




f ADGAY 3

o
@
go)
-
3
D 5
i
_J
-1 =
> 2
«N ©
-
<C
>
_|T
N
ol
>
<
NV
o

OILSNOaVIWIaIA ©



And how it changed once the furniture arrived..
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Sound Absorption:

How much should you use?
Where does it go?

How thick does it need to be?
How do you put it up?

Other tools you can use?

Are there any concerns?
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How much do you use?
APIace one panel i n a roomeée what
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How much do you use?
API ace a bunch
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Effect of Acoustic Treatment on Room Reflections
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Effect of Acoustic Treatment on Room Reflections
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Sound Absorption:

How much should you use?
Where does it go?

How thick does it need to be?
How do you put it up?

Other tools you can use?

Are there any concerns?
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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
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Primary reflections

AA typical live venue with PA system
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Primary reflections

ADirect sound comes from nearest loudspeaker

a
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DIRECT ARRIVES FIRST




Primary reflections
APowerful first reflection off wall i in phase

FIRST
REFLECTION .

O0OOOOOOU
O0O0O0O0O0OU

4
'—
n
3
O
0
<
2
n:
0

000U OC
Q00O OO N4

FIRST REFLECTION ALMOST AS LOUD AS DIRECT




4
'—
n
3
O
0
<
2
n:
0

Primary reflections
AChange seat location i phase cancellation
ANow very difficult to hear message
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Primary reflections
AAdd direct sound from second loudspeaker

FIRST
REFLECTION .
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COMPLEX MIXTURE OF DIRECT AND REFLECTED SOUNDS




Primary reflections
AChange seat location
APhase relationship and amplitudes may change

FIRST
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COMPLEX MIXTURE OF DIRECT AND REFLECTED SOUNDS




Primary reflections
ADirect sound from loudspeakers

APrimary reflections from walls
APeaks and valleys called ROOM MODES are created
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Standing waves T front to back

DEAD END
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LIVE END




Flutter echo T room chatter

DEAD END
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LIVE END




Primary reflections from ceiling

CEILING TO FLOOR REFLECTIONS
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Solution: Absorb Primary Reflections
AAcoustic panels strategically placed in room
AAmplitude of reflected sound is attenuated
APeaks and valleys are reduced

FIRST
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ABSORB ENERGY IN THE ROOM TO REDUCE THE EFFECT




Solution: Strategic panel placement

DEAD END
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Sound Absorption:

How much should you use?
Where does it go?

How thick does it need to be?
How do you put it up?

Other tools you can use?

Are there any concerns?
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Low frequency = Long wavelength
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Figure 1. The keyboard and the audio spectrum.




Think of a 3-way loudspeaker
ATweeteré high frequency
AMi d rangeé voice
AWooferé | ow frequency

AAVAAVAVAVAVAVAVAVAVAVAVAVAVAVAVAA

AVAVAVAVAVAVAVAVAVAVS
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A 3-way loudspeaker

ATweeter
I Generates highs (2kHz ~ 20kHz)
I Sense of space
I Very directional
I Easy to control

AMid range
I Voice range (400Hz ~ 2kHz)
I Communication
T The first horn i Directional

ABass
I Low frequencies (50Hz ~ 400Hz)
I Elephants, Thunder, Earthquakes
I Omni-Directional
I Tough to control



1 Panels: Used to control voice and flutter echo

AVoice range (spoken): 400Hz to 3.5kHz
AFoam is only 50% effective

1 INCH BROADWAY FIBERGLASS NRC = 0.80
1 INCH FOAM NRC =0.50
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SOUND ABSORPTION COEFFICIENT

1kHz
4kHz
5kHz

100Hz
125Hz
160Hz
200Hz
250Hz
315Hz
400Hz
500Hz
630Hz
800Hz
1.25kHz
1.6kHz
2kHz
2.5kHz
3.15kHz

FREQUENCY (Hz)



2 panels: used to control directional sound
A2 acoustic foam only 40% effective at 300Hz
ABroadway is 100% effective at 300Hz

2 INCH BROADWAY FIBERGLASS NRC = 1.00
2 INCH FOAM NRC =0.80

14
1.3
1.2
1.1

09 "

0.8 /

4
I—
n
3
0
0
q
2
n:
0

SOUND ABSORPTION COEFFICIENT
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®
0 3 panels: Broadband absorption
— A3 acoustic foam only 50% effective at 250Hz
= ABroadway is 90% effective at 250Hz - still 90% at 125Hz
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Sound Absorption:

How much should you use?
Where does it go?

How thick does it need to be?
How do you put it up?

Other tools you can use?

Are there any concerns?

o 0k Wb PE



Hardware
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Sound Absorption:

How much should you use?
Where does it go?

How thick does it need to be?
How do you put it up?

Other tools you can use?

Are there any concerns?

o 0k Wb PE



What can we do to control bass?

Increase the air space behind a panel
Using a Primacoustic offset impaler
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Cumulus Tri-Corner
240 Triangl e
20 Reversed
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London Bass Traps
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MaxTrap & FullTrap
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Diaphragmatic resonator
ABroadband absorptioné The MaxTr aj
A Reacts to the energy in the room
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Di ffuser sé

ABreak up sound energy

wEliminate flutter echo

wRetain a sense of space in the room
wMake small rooms sound bigger

.©
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Diffusion T The Radiator

AAcoustic sound diffuser
ABreaks up energy
AMulti-purpose

I Side walls

I Ceiling cloud

I Room coupler

4
-
i}
-
0
0
q
2
14
1l




Diffusion T The FlexiFuser
AAcoustic sound diffuser

AVvariable slats

AOptimize diffusion for your room
AUsed to tune the room
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Diffusion T The Razorblade Quadratic Diffuser

ABreak up sound energy
AEliminate flutter echo
ARetain a sense of space in the room

AMake small rooms sound bigger
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Diffusion T The Razorblade Quadratic Diffuser

Al AlA| Al Al Al A| A
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Sound Absorption:

How much should you use?
Where does it go?

How do you put it up?

How thick does it need to be?
Other tools you can use?

Are there any concerns?

o 0k Wb PE



Sound Absorption
A Glass wool fibers (high density)
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Sound Absorption
A Urethane foami low density (lots of air)
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Why is Broadway so much better?
AAir absorbs less energy

AHigher density results in a more even response (absorption)

FOAM
DENSITY

1.3lbs/culft

. PRIMACOUSTIC®

GLASS FIBER
DENSITY

6lbs/cul/ft

may be

0.
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URETHANE FOAM
Density: 1.3bg/cu/ft
Mostly air

Not all are fire safe
Easily damaged
Messy to install
Painful to move
Looks home studio

BROADWAY
Density: 6 [bs/cu/ft
High-density
Classl fire safe
Tough fabric shell
Easy to install
Simple to move
Looks professional



Broadway Acoustic Panels
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Scatter Blocks
120 x 120 X
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Control Columns
120 x 480
10, 20, 30
Beveled Edge
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Control Cubes
240 X 240 X
Beveled Edge
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Broadband Panel

240 X 480
10 Bevel ed
20, 30 Squa
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London

Complete recording studio in a box
Live-end, dead-end (LEDE) room design
High performance fabric covered acoustic panels

Includes easy-mount hardware and screws

PRIMACOUSTIC®
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Sol uti ons
LONDON 8 Room Kit
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