Acoustical Analysis
Table of Contents

Glossary
|. Geometric Optimization
1. Floorplan and Section
[l. Treatment Recommendations
1. Treatment Recommendations
2. Specular Reflection Analysis
[Il. Low Frequency Analysis
1. Frequency Response Prediction at Mix position — Subs
2. Frequency Response Prediction at Mix position — Mains
3. Decay Spectrum Prediction — Subs
4. Decay Spectrum Prediction — Mains
IV. Pressure Distribution
1. Pressure Distribution — Subs
2. Pressure Distribution — Mains

|
i

redi acousics

RESEARCH EDUCATION DEVELOPMENT INITIATIVE

wwwi rediacoustics.com

Prepared for: John Doe

YOUR LOGO

Sample
Residential Studio

Low Frequency
Analysis (LFA)

Specular Reflection
Analysis (SRA)

Date: January 01, 20XX
Author: REDI Acoustics
Review: REDI Acoustics

Page: 1




Glossary

Frequency Response: the output to input relationship of a system. Mathematically, it is the Fourier transform of
the output divided by the Fourier transform of the input. Represents how the room behaves to a known input
signal.

Schroeder Frequency: it is the transition frequency in which the room modes start overlapping and become
proportional to the reverberation time. It will be used to determine the upper limit of our analysis. The expected
reverberation time and the room volume are used to estimate it.

Sound Pressure Level: it is a representation of the sound pressure in decibels, a logarithm of the ratio of

given sound pressure to the reference sound pressure.

Impulse Response: the way a system responds to an impulse. For example, the reverberation of a room can also
be thought of as its impulse response. It’s the time equivalent of the frequency response.

Decay Spectrum: the decay of the impulse response over time. The decay of the room modes is directly related
to their reverberation time.

Boundary Element Method: method used to calculate the sound pressure inside the room. Accounts for the
direct sound and the reflected sound at the receiving positions.

Acoustical Center: it's the point chosen to properly represent the acoustical source. According to the IEC
standard, it is the point where one can observe diverging spherical wavefronts. It is dependent on the frequency

of analysis - the higher the frequency the closer the point will be to the face of the speaker cabinet.
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Your room in NIRO

Existing room

3D model of the room with proposed solutions
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Project Layout

Floorplan and Section

Mix position: (as suggested below)
Centered, X.XX [m] | X.XX ft from rear, X.XX [m] | X.XX ft high

Speaker position:

% Subs: (as suggested below)

XXX [m] | X.XX ft from center, X.XX [m] | X.XX ft from the rear,

XXX [m] | X.XX ft high

% Mains: (as suggested below)

XXX [m] | X.XX ft from center, X.XX [m] | X.XX ft from the rear,

XXX [m] | XXX ft high

Boundary: (no change)

Height in rear of room: X.XX [m] | X.XX ft

Project notes:
= Can move listener position and speakers

= Can’t change room boundary and dimensions

Room spectral properties:
=  First resonant frequency = 19 [Hz]

= Schroeder frequency: = 82 [Hz]
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Plan and section view of
the room — Speaker and
listener positions are
marked and listed. The
speaker acoustical center is
indicated by the dot in
front of the speaker
cabinet.

The room spectral
properties are given by the
room dimensions. The
minimum frequency relates
to the biggest wavelength
that the biggest dimension
in the room supports. The
Schroeder frequency
determines were the modal
region ends.
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|. Project Layout
2. Treatment Recommendation

Treatment 1: perforated resonator with Owens-Corning XXX *

«+Porous material depth:
XXX [mm] | X.XX "

= Placed on the rear wall
XXX [m] | X.XX’ from the floor

«Flow resistivity of porous
material:

XXX [rayls/m]

= Dimensions (LxWxD):
XXX x XXX x XXX [m]
XXX x XXX x X XX'

«»Hole diameter and spacing:
XXX [mm] and X.XX [mm]
XXX and X.XX "

= XXX mm | X.XX"" semi-rigid
insulation with fabric covering on
perforated plate face

«+Plate thickness:
XXX [Imm] | XXX "
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Section
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Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.

Date: January 01, 20XX
Author: REDI Acoustics
Review: REDI Acoustics
Page: 5




* or equivalent

Project Layout

2. Treatment Recommendation

Treatment 2: perforated resonator with Owens-Corning XXX *

= Placed on side walls, front
wall and angled side wall

= For dimensions and locations
refer to page 6

= X.XX mm | X.XX"’ semi-rigid
insulation with fabric covering
on perforated plate face

«»Porous material depth:
XXX [mm] | X.XX "

«»Flow resistivity of porous
material:

XXX [rayls/m]

«»Hole diameter and spacing:
XXX [mm] and X.XX [mm]
XXX and X.XX "

«+Plate thickness:
XXX [mm] | XXX "

Absorption Coefficient [-]
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Floorplan

. Listeners
@ Mains
@ subs

Section

Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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|. Project Layout
2. Treatment Recommendation

Treatment 2: perforated resonator with Owens-Corning XXX *

XXX [m] | X.XX' from the rear
Dimensions (LxWxD):

XXX x XXX x X.XX [m]
XXX x XXX " x XXX

8.

oo

9.58 [m] 1 31.50’ from the rear
Dimensions (LxWxD):

XXX x XXX x XXX [m]
XXX x XXX " x XXX

=

/

41001

* or equivalent

XXX [m] | X. XX from rear
XXX [m] | X.XX" from the floor
Dimensions (LxWxD):

XXX x XXX x X.XX [m]
XXX x XXX x XXX’
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Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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|. Project Layout redi scousics
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Prepared for: John Doe
Treatment 3: perforated resonator with Owens-Corning XXX * Absorption CoefficleiBi®) YOUR LOGO
<+Porous material depth: 10 4 — Diffuse Incidence (0°-78°) _______ &

1

= Placed on the angled ceiling ., “{ «+++ Normal Incidence i
XXX [mm] [ X.XX -==- Max. abs. at 155.5 Hz i

I

= For dimensions and locations refer o E
to page 8 “Flow resistivity of porous 3
material: =
(=]
= XXX mm | XXX semi-rigid X.XX [rayls/m] E Plan and section view of
insulation with fabric covering on g the room — Speaker and
perforated plate face “+Hole diameter and spacing: 2 listener positions are
XXX [mm] and X.XX [mm] < marked and listed.
XXX and X.XX "

The treatment locations are
marked on the drawings as

. T T T T T T T 7T T T T
«+Plate thickness: S g8 & 8 33883 S g & 8 a reference. Each
XXX [mm] | X.XX" Frequency [Hz] treatment is placed in the
high-pressure area of their
Floorplan Section target frequency.
B | 8
I:] & EI Date: January 01, 20XX
] = Author: REDI Acoustics
@ Listeners . -
@ Mains Review: REDI Acoustics
@ subs Page: 8
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|. Project Layout
2. Treatment Recommendation

Treatment 3: perforated resonator with Owens-Corning XXX *

= Dimensions (LxWxD):

XXX x XXX x X.XX [m]
XXX X XXX 7 x XXX
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0.45 [m] I 1.50’ 0.45 [m] 1'1.50’

1.85 [m] 1 6.00’

0.4% [m1 1 1.50’ 0.45 [m] - 1.50°

2.25 [m] | 7.40’ ‘

* or equivalent

Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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|. Project Layout

2. Treatment Recommendation

XXX Manufacturer Panel

= Placed on rear angled side walls, rear wall and on the door

= For dimensions and locations refer to page 9

= The X.XX"' thick XXX Manufacturer Panel was considered in

the simulation
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126 200 315

Frequency (Hz)

500 800 1250 2000 3150 5000

==1.2" Thick ==2.2" Thick ==3.2" Thick ==4.2" Thick

* or equivalent

Floorplan

D000 &E

Section

. Listeners
@ Mains
@ subs

Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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|. Project Layout
2. Treatment Recommendation

XXX Manufacturer Panel

= XXX [m] | X.XX" from the rear
= Dimensions (LXWxD):

XXX x XXX x X.XX [m]
XXX x XXX " x XXX
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= X.XX[m] | X.XX" from the floor
= Dimensions (LxWxD):

XXX x XXX x X. XX [m]
XXX x XXX x XXX

= XXX [m] | X.XX" from the floor
= Dimensions (LxWxD):

XXX x XXX x X.XX [m]
XXX x XXX " x XXX

* or equivalent

Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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|. Project Layout

2. Treatment Recommendation

Treatment 5: Fabric wrapped Owens Corning XXX * panel

= Placed on front wall next to «»Porous material depth:
the window XXX [mm] | X.XX"”

= Dimensions (LxWxD):
XXX x XXX x XXX [m]
XXX x XXX x X XX'

«»Flow resistivity of porous
material:

XXX [rayls/m]

Absorption Coefficient [-]

Absorption Coefficient (a)
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Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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|. Project Layout
2. Treatment Recommendation

Treatment 5: Fabric wrapped Owens Corning XXX * panel

XXX [m] | X.XX'

XXX [m] | X.XX'
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* or equivalent

Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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|. Project Layout
2. Treatment Recommendation

Treatment 6: XXX Manufacturer Absorbent Foil

= Placed between the beams in the front half of the room

= Used to control 15t order specular reflections coming from
the ceiling and arriving at the mix position

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00
PP LEP PSS & g‘,’e Sto@,v@“,;,@@i’q ‘,@Q%@Q
Frequency

Absorption Coefficient

Blue = Single layer Clearsorber™ Foil System, 1" air space behind
System to substrate = NRC 0.25

Green= Single layer Clearsorber™ Foil System, 2" air space behind
System to substrate = NRC 0.35

Blue = Single layer Clearsorber™ Foil System, 4" air space behind
System to substrate = NRC 0.40
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Floorplan

* or equivalent

Section

. Listeners

@ Mains
@ subs

Plan and section view of
the room — Speaker and
listener positions are
marked and listed.

The treatment locations are
marked on the drawings as
a reference. Each
treatment is placed in the
high-pressure area of their
target frequency.
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Project Layout
2. Treatment Recommendation

Treatment 3

Treatment 2
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Il.Treatment Recommendations
2. Specular Reflection Analysis

By using the Image-Source Model, we can trace the reflections to
the mix position and their origin. This provides information to
determine if there are any reflections going to the mix position that
we cannot treat with absorption and the locations where we can

apply it.

The Figures in this page indicate the 1st and 219 order reflections
coming from the main speakers that arrive at the mix position.
The next pages will show a separate analysis of 15t and 2" order
reflections for ease of visualization.

Order

d

S

* Made with CATT Acousticyg

* Made with CATT Acoustics
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I[l. Treatment Recommendations
2. Specular Reflection Analysis —
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||

& i
,|,3q--+fé S |
'31'\1 .

i_

jninis

| I — I

Arrival at Mix Position

Order

|
Il

4

VS
i

* Made with CATT Acoustics

redi acousics

RESEARCH EDUCATION DEVELOPMENT INITIATIVE

wwwi rediacoustics.com

Prepared for: John Doe

YOUR LOGO

This analysis shows the 1st
and 2" order specular
reflections from the main
speakers arriving at mix
position.

The locations in which the
specular reflections occur
indicate the areas that
should have porous
treatment applied.
Controlling these
reflections is key to a good
imaging at the mix
position.

The Image Source Model
was used to predict the
reflection paths.
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Low Frequency Analysis

Frequency Response at Mix position - Subs

108.0
113.5
119.5
+129.0
139.0
144.0
149.0

44.5
52.5
+58.0
65.0
72.0
77.0
84.0
89.0
+95.0
99.5
103.5

100+

SPL [dB ref. 2e-5 Pa]

20

30

40 50 60 70 80 90 100
Frequency [HZz]

== = Schroeder frequency (RT=0.3 [s])
= = (Mix Pos.) Subs - without treatments | Standard Deviation: 6.32 [dB]
mmmss (Mix Pos.) Subs - with treatments | Standard Deviation: 6.16 [dB]
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The graph shows the
predicted frequency
response at the various
listening positions.

The lines mark the critical
frequency ranges. Pressure
distribution plots of these
frequencies are depicted
on the following pages.

The actual room geometry
has been used for this
calculation.
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SPL [dB ref. 2e-5 Pa]

100+

90+

80

Low Frequency Analysis
Frequency Response at Mix position - Mains
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Frequency [Hz]

== = Schroeder frequency (RT=0.3 [s])
= = (Mix Pos.) Mains - without treatments | Standard Deviation: 5.31 [dB]
= (Mix Pos.) Mains - with treatments | Standard Deviation: 5.32 [dB]

The graph shows the
predicted frequency
response at the various
listening positions.

The lines mark the critical
frequency ranges. Pressure
distribution plots of these
frequencies are depicted
on the following pages.

The actual room geometry
has been used for this
calculation.
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Low Frequency Analysis

3. Decay Spectrum Prediction - Subs

Without treatments

100

90

80

70

{ap) 1dS

60

50

20,0

With treatments

100

[gp] 1dS

NOTE:
Decay at mix position.
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The graph shows the
predicted decay spectrum
response at the mixing
position.

Pressure distribution plots
of the most prominent
frequencies will be shown.

The actual room geometry
has been used for this
calculation.
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{ap) 1dS

Low Frequency Analysis

3. Decay Spectrum Prediction - Mains

Without treatments
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With treatments
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Y
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NOTE:

Decay at mix position.
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The graph shows the
predicted decay spectrum
response at the mixing
position.

Pressure distribution plots
of the most prominent
frequencies will be shown.

The actual room geometry
has been used for this
calculation.
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Pressure Distribution
1. Subs - 19 Hz

> Without treatments
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> With treatments

TS TN AN
R ROERN ] >0
n

AR TS

e

S

Z:1.14 [m] X: 0.00 [m] Front of room

Rear of room

These graphs show the
predicted pressure
distribution for the actual
room layout based on a
BEM analysis. The plan
view represents the
pressure distribution on
listener ear level as seen
from above. The section
view represents the
pressure distribution on the
symmetry- axis as seen
from the side.

Zones of high pressure
appear as shades of red,
zones of low pressure as
shades of blue.
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Pressure Distribution
1. Subs - 35 Hz

50 60

> Without treatments

70 80

SPL [dB]

Front of room

Rear of room

> With treatments
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Front of room

Rear of room
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These graphs show the
predicted pressure
distribution for the actual
room layout based on a
BEM analysis. The plan
view represents the
pressure distribution on
listener ear level as seen
from above. The section
view represents the
pressure distribution on the
symmetry- axis as seen
from the side.

Zones of high pressure
appear as shades of red,
zones of low pressure as
shades of blue.
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Pressure Distribution
1. Subs - 45 Hz

50 60 70

» Without treatments

SR,
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X: 0.00 [m]

Front of room

SPL [dB] 80 90 100

Rear of room

Z:1.14 [m]

> With treatments

X: 0.00 [m]

Front of room

Rear of room
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These graphs show the
predicted pressure
distribution for the actual
room layout based on a
BEM analysis. The plan
view represents the
pressure distribution on
listener ear level as seen
from above. The section
view represents the
pressure distribution on the
symmetry- axis as seen
from the side.

Zones of high pressure
appear as shades of red,
zones of low pressure as
shades of blue.
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Pressure Distribution
1. Subs - 53 Hz

50 60 70 SPL [dB] 80

> Without treatments

X: 0.00 [m]

Front of room

90 100

Rear of room

> With treatments

X: 0.00 [m]
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Rear of room
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These graphs show the
predicted pressure
distribution for the actual
room layout based on a
BEM analysis. The plan
view represents the
pressure distribution on
listener ear level as seen
from above. The section
view represents the
pressure distribution on the
symmetry- axis as seen
from the side.

Zones of high pressure
appear as shades of red,
zones of low pressure as
shades of blue.
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Pressure Distribution S N
50 60 70 80 90 100
1. Subs

SPL [dB]

65 Hz

» Without treatments
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K

NSNS
N
N

X: 0.00 [m] Front of room Rear of room

redi acousrcs

RESEARCH EDUCATION DEVELOPMENT INITIATIVE

wwwi rediacoustics.com

Prepared for: John Doe

YOUR LOGO

These graphs show the
predicted pressure
distribution for the actual
room layout based on a
BEM analysis. The plan
view represents the
pressure distribution on
listener ear level as seen
from above. The section
view represents the
pressure distribution on the
symmetry- axis as seen
from the side.

Zones of high pressure
appear as shades of red,
zones of low pressure as
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