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From noise to acoustic
comiort, how to do it?

Noise is commonly
identified as an unwanted
and disturbing sound,

for example buzzing

(an incomprehensible
and continuous hum)
from a moving car,

a drill, etc.

Acoustic comfort is the
psychophysical condition
of wellbeing a person finds
themselves in when they are
in an environment where
noise is limited.

The measurement of Reverberation
Time (RT60), or the time required for
sound to become imperceptible, allows
the acoustic comfort to be measured

in any given environment: the higher
the reverberation time, the greater the
perception of sound.

A setting with reflective materials (such
as marble, cement, glass etc) and/or
irregular geometric shapes will have high
Reverberation Time and therefore tend to
be noisy.

2 Axolight ™\ "\ Acoustic performance

Noise

Introducing sound-absorbing
objects into an environment
(objects which can reduce the
Reverberation Time), is the way
in which acoustic comfort can
be reached without making any
structural changes to the space
itself.

How can the efficiency
of an object’'s sound
absorbency be measured?

By measuring the Reverberation Time (RT60) of an
enclosed environment both with and without sound-
absorbing objects, then taking into account the
difference, it is possible to calculate their efficiency.

In order to calculate the Reverberation Time
(RT60), the Volume of the enclosed space (V) and
the cumulative Equivalent Sound Absorbing Area
(A) of all the surfaces and objects present in the
environment must be known:

RT60 = 0,16/ x (\//A)

The Equivalent Sound Absorbing Area (A) of each single
object (i.e. lamp) takes into account the overall sound-
absorbing properties of the materials the object is made of,

as well as its size and shape.

Lida Chau't/ Ronald Tilleman

To identify the sound-absorbing properties of a single
material (not the object in its entirety) it is possible

to use the Sound Absorption Coefficient (a) whose
value can vary from O, where all incident sound

is reflected, to 1, where all incident sound is absorbed.
Therefore, if the value of a equals 0,5, 50%

of the incident sound on the material’s surface

is absorbed.
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\Where we tested

our products?

The environment used to measure the
sound-absorbing properties the Axolight
lamps is shown below:

L[]

L] O] [

Room data

.+ 8m
w— 6 m
H—>3,1m

150 m’

The Reverberation Times

of the room, with sounds of
varying frequencies emitted
from an audio source, were
measured, first without
acoustic lamps, then with 1, 2
or 3 lamps added at a time.

This is how the reduction
of sound in the room was
calculated.



Lighting performance per lamp

SPBEL’1I80

198 W /10719 Im

Acoustic performance

@180 cm
Initial Reverberation Time (RT60Q) in s
LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 2,27 165 2,21 2,61
After
Reduction of Reverberation Time (RT6@) in %
I lamp (=S8;2%D
o e JESCIEENEER e e oz
2 lamps @EHSRD
e o PRSI s 0w sz aorw
3 lamps (E88,7%)
247%  -404% --- -644%  -594%  -526%  -597%
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 155 2,65 6,38 710 4,51 463
5
71— /
6 [— /
5 — /
4 — /
3 /
2 — /

125Hz 250 Hz 500 Hz 1.000 Hz 2.000Hz 4.000 Hz

8.000 Hz



‘ Lighting performance per lamp

SPBELMIS

98 W /10719 Im

Acoustic performance

‘ Lighting performance per lamp

SPBELQ©0O

188 W /9610 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@118 cm
Before
Initial Reverberation Time (RT6Q) in s
LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 227 1,65 2,21 2,61
After
Reduction of Reverberation Time (RT6@) in %%
Ilamp @A6,7%D
ave v [PPRRE 2z e e om
2 lamps (S282%)
e e ORISR oo oo wm e
3 lamps (SS72%D
w200 ORI oo wosx s
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0559 1,03 267 331 1,88 1,85
35
30 — /
2Y5 | /
20 [— /
15 [— / /
10 [— /
05 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4,000 Hz I 8.000 Hz
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LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 2,27 165 2,21 261
After
Reduction of Reverberation Time (RT6@) in %%
llamp @=Z0%D
2 lamps (SAE0EED
o oo [EREEAEEER o e wex 0w
3 lamps (SA8,3%)
am e PRI o v ez e
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 015 0,33 1,21 1,41 074 0,69
15 —
12 [— / /
09 — /
06 [— /
03 [— / /
00 125 Hz I 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz



SPBELQGO

‘ Lighting performance per lamp

120 W /2452 1m

Acoustic performance

Initial Reverberation Time (RT6Q) in s

SPBELQ45

‘ Lighting performance per lamp

120 W /2452 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@45cm
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LOW MEDIUM HIGH AVERAGE
FREQUENCY 125HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 227 165 221 261
After
Reduction of Reverberation Time (RT6@) in %%
llamp @=285%D
2 lamps @=67%D
3 lamps @=8;7%D
% are JRONIREAIEE . o aon e

Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,05 015 048 0,51 0,31 033

06 —

i / —_—

04 — /

0’3 — /

02 [— /

o1 [— /

00 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4,000 Hz I 8.000 Hz

LOW MEDIUM AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 2,27 165 2,21 261
After
Reduction of Reverberation Time (RT6@) in %%
llamp @=S2%D
2 lamps @EEERD
3 lamps @=82%D
0% o JRONIREAERR o o o o

Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,05 015 045 0,51 0,30 0,32

06 —

05 [— /

04 — / /

0,3 — /

02 [— /

o1 — /

00 125 Hz I 250 Hz I 500 Hz 1.000 Hz 2.000 Hz I 4.000 Hz 8.000 Hz

1



PLBEL/IS0O ‘ Lighting performance per lamp

180 W /9605 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

N W NN

@180 cm

AVERAGE

125-8000HZ  500-2000 HZ

2,21 2,61

-14,0% -16,6%

-23,7% -28,2%

-31,0% -36,9%

125-8000HZ  500-2000 HZ

1,84 1,86

LOW MEDIUM HIGH
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ
RT60 169 205 2,27 165
After

Reduction of Reverberation Time (RT60) in %
1 lamp @AEEED
2 lamps (=28;2%0
3 lamps (=86,9%)
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ
A 018 065 310 340

35

30 — / —

25 —

20 [— /

15 — /

10 [— /

05 — /

00 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4,000 Hz I 8.000 Hz
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PLBEL/MIS ‘ Lighting performance per lamp PLBELQ90O ‘ Lighting performance per lamp

N N - of8em - N @90 cm
64 W / 7684 Im 148 W /5763 Im
Acouslic performance Acouslic performance
Before Before
Initial Reverberation Time (RT60Q) in s Initial Reverberation Time (RT60Q) in s
A AN VWA AN A W WV NN
LOW MEDIUM HIGH AVERAGE LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 261 RT60 169 205 2,27 165 2,21 2,61
After After
Reduction of Reverberation Time (RT6@) in % Reduction of Reverberation Time (RT6@) in %

1 lamp @ES5RD llamp @=&;8%D

won on QIR o e aon es Y e

2 lamps (ASED 2 lamps (SHEETED

v ov SRR = o v wen e o AR 5 o ome e

3 lamps (SA6%D 3 lamps @ARS%D

aETY . || TN Y |0 EEEEE N

Equivalent Sound Absorption Area (A) in m? per lamp Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 04 038 150 1,90 093 0,86 A 012 0,30 098 1,20 066 067

. : _— o s —
’ / 08 [— /

10 — / 06 [— /

05 — / - 04 — /

_— 02 - /

ol 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz e 125Hz 250 Hz 500 Hz 1.000 Hz 2,000 Hz 4.000 Hz 8.000 Hz
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PLBELQ 6@ ‘ Lighting performance per lamp
32W /3842 Im

o Note

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

N L WA AN

Low MEDIUM HIGH AVERAGE

FREQUENCY 125HzZ 250HzZ 4000 HZ 8000 HZ 1256-8000HZ  500-2000 HZ

RT60 1,69 2,05 227 1,65 2,21 2,61

Reduction of Reverberation Time (RT6@) in %

lamp @EEED

2 lamps @EEEAD

e 2on [EIEIET s o cen o

3 lamps (ESETD

Equivalent Sound Absorption Area (A) in m? per lamp

FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ

A 010 015 0,55 0,61 0,34 0,32

08 —

o7 —

06 [— —_—

o —

03 — _—

02 —
//

B 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz
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