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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— 6m
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

8 Axolight “\"\ Acoustic performance

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

10 Axolight ™\ "\ Acoustic performance

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

13



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

14 Axolight “\\ Acoustic performance



PLBELQ 6@ ‘ Lighting performance per lamp
32W /3842 Im

o Note

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

N L WA NN

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

16 Axolight "\ Acoustic performance
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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.



Layers

Vanessa Vivian

from 2,30

to 5,78

Equivalent Sound
Absorbing Area (A)

from -410,8%

to -47,’1%
Reduction
of noise

-~ Average 500+2.000 Hz
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\Where we tested
our products?

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

@82cm
ag.

| Room data

L—>7m

w—>7m

Q H— 6,1m

-300 m?

The Reverberation Times
HpEpEgn of the room, with sounds of
(] [] varying frequencies emitted
from an audio source, were
101 O [ measured, first without
acoustic lamps, then with 1, 2
B | or 3 lamps added at a time.

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



Lightin rforman rlam e
SPLAYA Lighting performance per lamp e :
1144 W /17289 Im =l
2116 cm
. @105.5¢cm
Acoustic performance
Before
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 164 1,99 2,21 160 117 1,38
After

Reduction of Reverberation Time (RT6@) in %
1 lamp (AEETED

1% 7.3% --- 144%  432%  104%  122%
2 lamps (S2925%)

2 ooe JAIEAER = o we o
3 lamps (=29;2%)

2o v RO o o 20w 20
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 032 1,89 366 454 262 264

1 1 1 1 1
0 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz

8.000 Hz



SPLAYB

‘ Lighting performance per lamp

1240 W /28815 Im

Acoustic performance

/
_—

/
/

304 cm

3 @105.5¢cm
Before
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 164 199 2,21 160 117 1,38
After
Reduction of Reverberation Time (RT6@) in %
1 lamp (SESED
we oo JREIERAIEEY o5 wwe w2
2 lamps (=S7A%D
2.2% 16,2% --- -468%  -429%  -315%  -374%
3 lamps @=42A%D
Py | BTN
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 033 233 9,54 1,22 582 578

/

/

0 L L L L

125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz

8 Axolight “\"\ Acoustic performance

4.000 Hz

8.000 Hz

max 604 cm

‘ Lighting performance per lamp

SPLAYC

1240 W /28815 Im

Acoustic performance

@47 cm /%

@139cm / %

256 cm

@47 cm
Before
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 164 199 2,21 160 117 138
After
Reduction of Reverberation Time (RT6@) in %
1 lamp @SAEED
we eve [PABIIEE R 2o c0s  won e
2 lamps (=28,9%)
2oe oo [JEROEIEE o ose e 2o
3 lamps (=89,0%)
2w o ORI o5 o om 00w
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 033 2,23 6.28 765 410 4,07

B —
| ///

-

©C o~ D W M 0O N

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

8.000 Hz

max 556 cm



SPLAYD

‘ Lighting performance per lamp

1144 W /17289 Im

192cm

max 492 cm

10 Axolight ™\ "\ Acoustic performance

Acoustic performance o
Before
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 164 199 2,21 160 117 138
After
Reduction of Reverberation Time (RT6@) in %
1 lamp @AESED
we o POEEERER coe  won s s
2 lamps (=22;8%D
2ze e ORISR . o0 202n 2
3 lamps (=3%,9%D
2w 2000 (IR e s v e
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,33 2,01 414 5,25 2,94 296
-
5 [— /
4 — /
3 — /
-/
2 = —
= /
o 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4000 Hz I 8.000 Hz I

‘ Lighting performance per lamp

SPLAYE

1144 W /17289 Im

=

max 433 cm

133cm

@117 cm
Acouslic performance
Before
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 164 199 2,21 160 117 138
After
Reduction of Reverberation Time (RT6@) in %
1 lamp @SAESEED
2% oo JROEEEEE oo s o o
2 lamps (=22,9%)
P | T T
3 lamps (£30;8%)
aon sor OISR 2ov s 2w 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 0,34 1,89 341 423 2,61 2,80
.
4 — /
/
3 [— —
/
2 [— /
11— /
o 125 Hz : 250 Hz : 500 Hz : 1.000 Hz : 2.000 Hz : 4.000 Hz : 8.000 Hz

1



SPL AYF ‘ Lighting performance per lamp P I\I Ot e

€
) o
Al
3
1144 W /17289 Im —y—a
@93cm
@82cm
Acouslic performance
Before
Initial Reverberation Time (RT60Q) in s
AR I VA NN
LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 164 199 2,21 160 147 1,38

Reduction of Reverberation Time (RT6@) in %%

lamp (HGIERD

we  ove RO o woe o om

2 lamps @ASIED

T BT

3 lamps (526750

-31% A71% --- -33,6% -31,4% -23,6% -26,7%

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

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

A 0,31 1,66 3,66 4,56 244 2,30

3 - —

—

2 — ___-_'_/

e

1 1 1 1 1 1
o 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz

12 Axolight "\ Acoustic performance
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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.



Plumage

Vanessa Vivian

to ’II,6? K
Equivalent Sound
Absorbing Area (A)

from -4,7%
to —-35,2%
Reduction

of noise
-~ Average 500+2.000 Hz % %

Index
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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— 6m
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.



SPPLU‘ISQ ‘ Lighting performance per lamp
96 W / 11526 Im

Acouslic performance S0

Initial Reverberation Time (RT60Q) in s

N W NN

LOW MEDIUM HIGH AVERAGE

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

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

Reduction of Reverberation Time (RT6@) in %

llamp (EASESED
apTY | | BRI

2 lamps (=26,6%)
ATy | BT

3 lamps (ESSE%D
| | PN

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

FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ 5002000 HZ
A 0,50 113 244 4,76 1,98 167

5 —

41—

3

2 — /

. —
= / /

o 125 Hz 250 Hz 500 Hz 1.000 Hz 2,000 Hz 4.000 Hz 8.000 Hz




SPPLU/I20 ‘Lighting performance per lamp SPPLURSO ‘Lighting performance per lamp

196 W / 11526 Im iy (48 W /5763 Im
— omoom

Acouslic performance Acouslic performance

Before Before
Initial Reverberation Time (RT60Q) in s Initial Reverberation Time (RT60Q) in s
A I VW AN A I VY AN

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 2,61 RT60 169 2,05 2,27 165 2,21 261

After After
Reduction of Reverberation Time (RT6@) in % Reduction of Reverberation Time (RT6@) in %%

1 lamp @EFERD llamp @=%7%D

2% oon AR v o oon  am w00 v [ERREEEEEE oo oo e e

2 lamps @EAEERD 2 lamps (RSB

ATy | BT Y O

3 lamps (SA9,8%D 3 lamps @SAgZ%6D

oon oo [FORAIREEEER - woen  wen e e | BT

Equivalent Sound Absorption Area (A) in m? per lamp Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125HZ 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 032 072 135 2,80 1,06 073 A 015 0,21 122 2,26 0,74 045

30 — 25 —

25 — 20

20 —

15 —
15 —
/ 10 — /
10 —
——
| 05 — /
05 b
/ I
00 125 Hz 250 Hz 500 Hz 1.000 Hz 2,000 Hz 4,000 Hz 8.000 Hz 00 125 Hz 250 Hz 500 Hz 1.000 Hz 2,000 Hz 4000 Hz 8.000 Hz

8 Axolight “\"\ Acoustic performance



PTPLU’ISQ Lighting performance per lamp

196 W / 11526 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

LA W NN

2180 cm

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 %%
lamp @92,9%)
cwe  oon RO oee  cee%  womn v
2 lamps (526,6%D
-6,6% 16,2% --- -316%  -395%  -248%  -266%
3 lamps (=28;2%)
o zwn [JEROIBSNEGR o0 aosn  <zen sz
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 050 113 244 476 198 167
A
-
3
2 — /
I ——
= / /
125 Hz 1 250 Hz 1 500 Hz 1 1.000 Hz 1 2.000 Hz 1 4,000 Hz 1 8.000 Hz

1
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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.



Skirt K/ s \Where we tested

2
Vanessa Vivian K O u r p rO d u Ct S °

from 0,36

to 3,55
Equivalent Sound

. The environment used to measure the
I-\bsorb:l.ng Area (A) sound-absorbing properties the Axolight
from —3,8% lamps is shown below:
to -53,6% s

| Reduction %

L] [] .+ 8m

of noise 7( %J Room data

-~ Average 500+2.000 Hz

w—>6m

D D D hr 3,0 m

Index |[] T T T T -150 m?

The Reverberation Times
of the room, with sounds of
mll varying frequencies emitted

pag g 215 P 1 from an audio source, were
measured, first without
acoustic lamps, then with 1, 2
or 3 lamps added at a time.

| — |
—Im 1“ mr j\ This is how the reduction
e | of sound in the room was

pag. 27-30

pag 23.24 20.25.25 calculated.

ey e I

pag. 9-10

pag.7-8

pag. 21-22
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SPSK/IS02NE ‘ Lighting performance per lamp
198 W /10719 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

N W NN

Low MEDIUM HIGH

@150 cm
@100 cm

AVERAGE

125-8000 HZ

500-2000 HZ

FREQUENCY 125 HZ 250 HZ 4000HZ 8000 HZ
RT60 1,69 2,05 227 1,65

2,21

2,61

Reduction of Reverberation Time (RT60) in %

lamp QEERED

-23,8%

-27,8%

2 lamps (REBD

-37,5%

-43,5%

3 lamps (£8%16%D

-46,6%

-53,6%

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

125-8000 HZ

500-2000 HZ

FREQUENCY 125HZ 250 HZ 4000 HZ 8000 HZ
A 0,68 2,75 445 6,12

3,52

3,55

B //

—
—

- —

-

©C o~ D W M 0O N

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



SPSK’1502 ‘ Lighting performance per lamp SPSKR/ISONE ‘ Lighting performance per lamp
98 W /10719 Im 198 W /10719 Im

Acoustic performance

Before

Acoustic performance

Before S

@150 cm
Initial Reverberation Time (RT60Q) in s @100cm Initial Reverberation Time (RT60Q) in s
LOW MEDIUM HIGH AVERAGE LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000HZ 8000 HZ 125-8000HZ  500-2000 HZ FREQUENCY 125HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 2,27 165 2,21 2,61 RT60 1,69 2,05 2,27 1,65 2,21 2,61
After After
Reduction of Reverberation Time (RT6@) in % Reduction of Reverberation Time (RT60) in %

1lamp (E270%D llamp @=278%D

-4,4% -18,5% --- -28,6% -25,9% -22,6% -27,0% -9,3% -14,4% --- -26,4% -24,3% -21,7% -25,8%

2 lamps (HESTD 2 lamps (REBD

AT Tl

3 lamps 3 lamps (ESEE%D
— G B o o o AT || BT

Equivalent Sound Absorption Area (A) in m? per lamp Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125HZ 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 0,66 2,67 423 508 327 341 A 145 198 379 468 307 3,20
SN (mm 5 —
L e L e
R _

s |- /” . _—
il // i //

125 Hz 250 Hz 500 Hz 1.000 Hz 2000 Hz 4.000 Hz 8.000 Hz ! 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz

8 Axolight “\"\ Acoustic performance



SPSKR’/50

‘ Lighting performance per lamp

98 W /10719 Im

Acoustic performance

Before

SPSKR’140

‘ Lighting performance per lamp

198 W /10719 Im

Acoustic performance

@150 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 2,05 227 165 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
1 lamp (SEEED
oon  woe ISR o oo 20 e
2 lamps (=28,6%)
s 2zn DR IEE oo e e <oew
3 lamps (S48,6%)
oo own |RASRINEERNEE soon  wsn e ace
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 123 1,87 3,51 4,39 2,87 3,04
5
5 — /
4 — /
—
3 —— /
2 = /
-
o 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4,000 Hz I 8.000 Hz I

10 Axolight ™\ "\ Acoustic performance

@140 cm
Before
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 %%
1 lamp (AEEIED
oo con [OSlERE o e eew s
2 lamps (=28;8%)
s uwe [PORREEEEE 0. 2o 22z v
3 lamps (E3%2%)
0w 2000 PERIERRIEEE v ceoe  oen  auz
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,41 1,02 2,26 2,84 163 162
30 —
o5 /
20 — / /
15 [— /
i / -
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 I

1



SPSK’I Q 62 NE ‘ Lighting performance per lamp SPS K’ 002

98 W /10719 Im

‘ Lighting performance per lamp

98 W /10719 Im

Acoustic performance Acoustic performance

@100 cm @100 cm

) ©70cm . @70cm
Before Before

Initial Reverberation Time (RT60Q) in s Initial Reverberation Time (RT60) in s

PO VWA IV 5= (/1111 VWA VWA

LOW MEDIUM HIGH AVERAGE LOW MEDIUM HIGH AVERAGE

FREQUENCY 125HzZ 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 1,69 2,05 227 1,65 2,21 2,61 RT60 1,69 2,05 227 1,65 2,21 2,61

Reduction of Reverberation Time (RT6@) in % Reduction of Reverberation Time (RT60) in %%

lamp @AS;8%D

llamp @A6,3%D

2z o [P oo o s e 2n  ov [PAIEIER] v e wm o
2 lamps (Z3%,5%D 2 lamps (=28,0%)
oze i JREERAER v woe wom o s o [EEPEERREER 25 e 2 200w
3 lamps (=40,8%) 3 lamps (=26;8%D
oo 200% [EBOEEEEERY o aose s o oo 20w BRI e <osn oz e
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 047 098 278 403 2,09 213 A 0,32 117 2,21 3,31 177 179
B 35 —
30 [—
-
/ 251 /
3 = 20 — e /
2 - _— 15 —
/ 10 [—
T 05 [— /
o 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4000 Hz I 8.000 Hz I 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

12 Axolight "\ Acoustic performance 13



SPSKR ’I Q 0 N E ‘ Lighting performance per lamp

98 W /10719 Im

Acoustic performance

SPSKR’100

‘ Lighting performance per lamp

198 W /10719 Im

Acoustic performance

@100 cm
Before
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 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
1 lamp @SAEETD
2o o [JOREAEER o  woe  wow o
2 lamps (=2%2%D
o e [DEIERAIER 2 oon  owe  2sw
3 lamps (=82;3%)
son 2000 [ERRIIEERIER v won o aow
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,41 098 1,89 296 152 147
30 —
25 [— /
20 —
3 /
15 — / _—
1’0 | /
0s /
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 I

14 Axolight “\\ Acoustic performance

@100 cm
Before
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 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
1 lamp QSRR
2 aon R oo wov e
2 lamps @=19;9%D
3 lamps @=27A%D
ooe s |JERRPEEAREER o com e 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 030 056 156 278 123 115

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 I

15



SPSKR e?e N E ‘ Lighting performance per lamp

120 W /2452 Im

SPSKRO70

‘ Lighting performance per lamp

120 W /2452 Im

16 Axolight ™\ "\ Acoustic performance

@70cm
Acoustic performance
Before
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 %
1 lamp @EESTD
2o ave JECIIEERNEEN 0. v o s
2 lamps (S42i9%D
o oo [OEREAEEEN o woe v o
3 lamps (=49,5%)
son  ore [PERIEERIEEN o ese  wow 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 0,41 054 092 118 075 074
12 —
10 — /
/
08 [— / —
06 — /
04 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4,000 Hz I 8.000 Hz I

@70cm
Acouslic performance
Before
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 %%
1 lamp @EEERD
27%  -36% |Beve| nav% s NEARN 7o 5% 58%  -68%
2 lamps S428%D
soe 20w OISR o wse 0w e
3 lamps (=18,0%)
2w ove |PECIEREERE e e wen 0w
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,39 044 0,81 1,02 067 067
12 —
10 [~ /
0,8 _ /
/
06 [— / —
04— =—
02 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4,000 Hz I 8.000 Hz I

17



SPSKR 650 N E ‘ Lighting performance per lamp

120 W /2452 Im

SPSKR0O50

‘ Lighting performance per lamp

120 W /2452 Im

@50cm
Acoustic performance
Before
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 %
1 lamp @EEED
% oo [PERIEERIEE <o oon osn  amw
2 lamps @=88%D
3 lamps (=42,6%)
aze e O o e os eew

Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,21 032 0,51 0,59 042 044

08~ /

0,5 — /

/
/

04 — /

03 [— /

0.2 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4,000 Hz I 8.000 Hz I

18 Axolight “\\ Acoustic performance

@50cm
Acouslic performance
Before
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 %
1 lamp @EEERD
2o JEORIEERIES o oz v o

2 lamps @=72%D
3 lamps (=10,5%)
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 018 0,29 041 048 035 036

oo /

04 —

03 /

02 /

o1 L L L L L

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

8.000 Hz

19



P LSK’I 5@2 N E Lighting performance per lamp

164 W / 7684 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

LA W NN

@150 cm

@100 cm

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 %%
I lamp @=2ZE%D
-46%  -190% --- -296%  -296%  -238%  -27.8%
2 lamps (S42;85%D
-87%  -319% --- -457%  -457%  -375%  -435%
3 lamps (=88,6%)
T e 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 068 275 445 612 352 355
-
.
6 -
5 [— /
4 — — /
3 [ /
2 — /
-
o 125 Hz 1 250 Hz 1 500 Hz 1 1.000 Hz 1 2.000 Hz 1 4.000 Hz 1 8.000 Hz

2



PLSK’1502

‘ Lighting performance per lamp

64 W /7684 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

@150 cm

@100 cm

PLSKR ’I 50 N E ‘ Lighting performance per lamp

164 W /7684 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@150 cm

22 Axolight "\ Acoustic performance

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After
Reduction of Reverberation Time (RT6@) in %
! amp (@EEHG9D
awn  won JECHIIESNEE e 0w z2en 2o
2 lamps (=42;5%D
oo o [T 5 o com oo
3 lamps (=82;8%)
T [T ——
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 066 267 423 5,08 327 341
5
5 [— /
4 — /
—
3 ——— /
2 = /
-
o 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4000 Hz I 8.000 Hz I

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After
Reduction of Reverberation Time (RT60) in %
! lamp (EESED
o viwn [JERIEEARER 2o e o zsen
2 lamps (=4@,9%)
won 252 B < cone  asm o
3 lamps (=50;9%)
2w oon |EORIIORIIEERR e <ome  aaen  -soon
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 145 198 379 468 3,07 320
-
4 — /
— /
31— /
2 = / /
125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4000 Hz I 8.000 Hz I

23



PLSKR’/50

‘ Lighting performance per lamp

64 W /7684 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

@150 cm

LOW MEDIUM AVERAGE
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After

Reduction of Reverberation Time (RT6@) in %
! amp (EEEERD

aoe  wee OB 2o v coen  2sm
2 lamps (=89,6%D

s 2zn DR IEE oo e e <oew
3 lamps (=42,6%)

oo own |RASRINEERNEE soon  wsn e ace
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 123 1,87 3,51 439 2,87 304

3 - /
2 — /
—

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

24 Axolight ™\ Acoustic performance

8.000 Hz

P LSKJI 002 N E ‘ Lighting performance per lamp

148 W /5763 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@100cm
@70cm

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After

Reduction of Reverberation Time (RT60) in %
1 lamp @EAEED

2z o [P oo o s e
2 lamps (=8%,8%D

oo e ORI 5 s e o
3 lamps (=40,8%)

oo 200% AR v sen  cawn  -som
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 047 098 278 403 2,09 213

2 — ///
11— /

Al e

0 L L L L L

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

8.000 Hz

25



‘ Lighting performance per lamp

PLSK’I002

64 W /7684 Im

P LSKR ’I 0 e N E ‘ Lighting performance per lamp

148 W /5763 Im

@100 cm
@70cm
Acoustic performance
Before
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 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
1 lamp (AEEED
2o v [RRREREERY o ese  ome e
2 lamps (=28,0%)
awe  wooe EEREERIIEE 25 oo am 2o
3 lamps (=26;8%)
oo won RIS oo o o 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 032 17 2,21 3,31 177 179
X3 (mm
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 I

26 Axolight ™\ "\ Acoustic performance

@100 cm
Acouslic performance
Before
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 %
1 lamp QSAEEED
2o o [JOEAEEEER o  wee  wow v
2 lamps (S2%2%
o0 e [BEIIERIIER o e om 2
3 lamps (=82;3%)
aoe 2000 [ERRIIEEIER o won o ao
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 041 098 1,89 2,96 152 147
30 —
25 [— /
20 —
3 /
15 — / —_—
1Y0 | /
0s /
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 I

27



PLSKR’I00

‘ Lighting performance per lamp

64 W /7684 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

@100 cm

P LSKR 0?@ N E ‘ Lighting performance per lamp

116 W /1921 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@70cm

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After
Reduction of Reverberation Time (RT6@) in %
! amp @SHAAGED
o aon RO oo wow  ose  am
2 lamps @=19,9%D
ave oo [JEOIESIES o zen e oo
3 lamps @=27A%D
oo s |JERREEAEEE o o e 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 030 0556 156 278 123 115
30 —
25 —
20 —
W — /
10 — / /
05 [— /
00 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4000 Hz I 8.000 Hz I

28 Axolight ™\ Acoustic performance

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After
Reduction of Reverberation Time (RT60) in %
! amp @EESD
20 ave [JECIIEERNEEN s v o s
2 lamps @=48;9%0
s oo [OIREEEE o wee  wm e
3 lamps @=19,5%D
eon v [PORIEERIREEN o s wow 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 041 0,54 092 118 075 0,74
12 —
10 [— /
/
08 — / —
06 — /
04 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4000 Hz I 8.000 Hz I

29



PLSKR 0?@ ‘ Lighting performance per lamp IM W I\I O t e

116 W /1921 Im
@70cm
Acoustic performance
Before
Initial Reverberation Time (RT60Q) in s
A I VAW i
LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 227 165 2,21 261

Reduction of Reverberation Time (RT6@) in %%

lamp @EEERD

EERETE | BT

2 lamps @EAEERD

s aon [N o v s e

3 lamps (SA8,0%D

el R

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

FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,39 044 0,81 1,02 0,67 0,67

12 —

10 — /

08 — ___— —

06 [— — —

04 [— /

02 —o5Hz  250Mz  500Hz  1000Hz  2000Hz  4000Hz  8000Hz

30 Axolight "\ Acoustic performance
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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.



4  Axolight ™\ Acoustic performance

\Where we tested
our products?

Ukiyo

Manuel Vivian K '-

from O/17

to O,7’r7
Equivalent Sound
Absorbing Area (A)

from -1,8%
to —-20,1%

Reduction % %

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

of noise % - E— Room data
L+ 8

Average 500+2.000 Hz ~om
w—r 6 m

> A

D D D hr 3,0 m

-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.

o A

Index

55cm

| — |

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

110cm 55cm
pag.7 pag.7



PLUKIYOG ‘ Lighting performance per lamp

148 W /5763 Im

Acoustic performance

Before

Initial Reverberation Time (RT6Q) in s

O N I VI

WA

110cm

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 227 165 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
llamp @=57%D
2 lamps (=1%;3%D
ey | BT
3 lamps (=20/%D
ae v PO PEERREE o 2w 2om

Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,24 0,60 0,99 138 079 077

15 —

12 /

09 —

/ /

06 /

03 — /

O’O 1 1 1 1 1

125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz

4.000 Hz

8.000 Hz




PLU KI’I ’I Q ‘ Lighting performance per lamp P LU KIYO P ‘ Lighting performance per lamp

148 W /5763 Im 1195 W / 2418 Im
55¢cm
Acouslic performance Acoustic performance
55cm
Before Before
Initial Reverberation Time (RT60Q) in s Initial Reverberation Time (RT60Q) in s
A i L VA A I VY AN
LOW MEDIUM HIGH AVERAGE LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ FREQUENCY 125HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 227 165 2,21 2,61 RT60 169 2,05 2,27 165 2,21 2,61
After After
Reduction of Reverberation Time (RT6®@) in %% Reduction of Reverberation Time (RT6@) in %%

llamp @E50%D Iamp @EAE%D

2 lamps (ESj5%D 2 lamps @=2i5%D

3 lamps (SA%;8%) 3 lamps @=5;2%D

-3,7% -84% --- 141% -12,3% -11,3% -13,5% A,7% -3,0% --- -8,3% -10,2% -55% -52%

Equivalent Sound Absorption Area (A) in m? per lamp Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125HzZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ FREQUENCY 125HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 018 0,36 058 068 046 048 A 0,08 012 032 0,55 0,22 017

08 — 06

o7 — 05 —

06 [— /

/ 04 —
05 — /
— 03 — /
04 — —_—
| 02 — /

- / — —

02 [— o1 [— —_—

o 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4000 Hz I 8.000 Hz 00 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4000 Hz I 8.000 Hz

8 Axolight “\"\ Acoustic performance
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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.



U-Light

Timo Ripatti

from 0,54

to 3,/
Equivalent Sound
Absorbing Area (A)

from -5,6% f
to —49,6%
Reduction

of noise

»  Average 500+2.000 Hz %

Index

pag. 7-10
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pag. 1113

pag. 15-22

\Where we tested

our products?

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

0 O %J

L] O] [

Room data

.+ 8m
w— 6m
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.



SPULA’I 8@ Lighting performance per lamp
1153 W /9800 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

LA W NN

MEDIUM

FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ

RT60 1,69 2,05 2,27 1,65

Reduction of Reverberation Time (RT6@) in %

amp (@SB

@180cm

AVERAGE

125-8000HZ  500-2000 HZ

221 2,61

2 lamps (EESERD

3 lamps (=49,6%)

-291% -39,8%

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

FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ

A oMn 0,65 3,64 345

———

N DWW N

O ;v O ;m O ;1 O wu ©O

©O O =~ =~

1.000 Hz 2,000 Hz 4.000 Hz 8.000 Hz

125-8000HZ  500-2000 HZ

245 31




SPULA/IGO ‘ Lighting performance per lamp SPULA’I20 ‘ Lighting performance per lamp

1125 W / 8575 Im ﬁ 186 W / 7354 Im f |
Acoustic performance % Acoustic performance %
Before Before
Initial Reverberation Time (RT60Q) in s Initial Reverberation Time (RT60Q) in s
A i VW IV TAA I VN AN
LOW MEDIUM HIGH AVERAGE LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ FREQUENCY 125HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 1,69 2,05 2,27 1,65 2,21 2,61 RT60 1,69 2,05 2,27 1,65 2,21 2,61
After After
Reduction of Reverberation Time (RT6@) in % Reduction of Reverberation Time (RT60) in %

1lamp (225/0%) llamp @=16;2%)

owe oo |JEORIEERARER 5. oz woe 250w o 20n OISR o vz usn e

2 lamps (ESED 2 lamps (RERED

von oon SRl oo e om0 o o [T == o+ woo oo

3 lamps (S48,6%D 3 lamps (S86,5%D

2 e IR v oo comn aome o oon B <z 2o en oo

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 oM 0,65 3,64 345 2,45 31 A 0,04 0,35 2,09 2,02 141 1,80
40 — 25
35 — — R

30 [— 20 —

co 15 — /
20 —

15 — =

10 — / 05 — /

05 [— / /

e 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz = 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz

8 Axolight “\"\ Acoustic performance



SPULAG®OO ‘ Lighting performance per lamp o SPULI’I60 ‘ Lighting performance per lamp

63 W / 4904 Im 1125W / 8575 Im
v

Acoustic performance eaoe Acoustic performance -

Before Before
Initial Reverberation Time (RT60Q) in s Initial Reverberation Time (RT60Q) in s
A i L VA A I VY AN

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 2,05 2,27 165 2,21 261 RT60 169 2,05 2,27 165 2,21 261

After After
Reduction of Reverberation Time (RT6@) in %% Reduction of Reverberation Time (RT6@) in %%

1 lamp @=S256D Ilamp @=28,0%)

2 lamps (SA6;8%D 2lamps (528,8%)
oz oon [JOEEEEE vor v won e FEETE . . T

3 lamps (EESA%ED 3 lamps (EXS6%D
o wn AR 2o e wen e | BT

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 0,02 018 115 104 074 093 A ot 065 364 345 245 31
12 — 40 —
L — '\ 35 — —_—
30 —
08 — 25 [—

06 — 20

04 — / 15 — /
10 —

> / =3 /

e 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz = 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz

10 Axolight ™\ "\ Acoustic performance



‘ Lighting performance per lamp

SPULI‘I20

186 W /7354 Im

Acoustic performance

A

SPULIQOCO

‘ Lighting performance per lamp

163 W /4904 Im

Acoustic performance

I
I

@120 cm
Before
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 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
1 lamp (AEEED
0w 2on ORISR o5 wee  wse e
2 lamps (S278%D
oo son [OTRIISRIEER = o won e
3 lamps (=86;8%)
P T ——
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,04 035 2,09 202 14 1,80
25 —
2’0 | ———
L /
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 I

12 Axolight “\\ Acoustic performance

@90cm
Before
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 %
1 lamp @ESETD
o s [JERIEEIERE s> oon  esn o
2 lamps @S46,;8%D
oz aon [OSRPEERIEE v e wow e
3 lamps (=284%)
oo ave JREOIERARERY 2o ven ez
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,02 018 115 1,04 0,74 093
2 \
10 —
08 —
06 —
04 [— /
02 — /
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 I

13



PLUL2/I130O ‘ Lighting performance per lamp

1153 W /9800 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

N W NN

@180cm

AVERAGE

125-8000HZ  500-2000 HZ

2,21 2,61

-14,9% -211%

-25,0% -34,7%

-32,3% -441%

125-8000HZ  500-2000 HZ

1,91 249

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

Reduction of Reverberation Time (RT60) in %
1 lamp QEEAAGRED
2 lamps (=S&7%D
3 lamps @=4&A%D
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ
A 02 066 268 246

O = \

25 [— \

20 —

15 —

10 —

05 [— /

00 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4000 Hz 8.000 Hz I

15



PLULMISO

‘ Lighting performance per lamp

1153 W /9800 Im

Acoustic performance

PLUL2160

‘ Lighting performance per lamp

1125W / 8575 Im

Acoustic performance

@180cm
Before
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 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
1 lamp @SEAAGRED
oo oo [UBHIIERIRER o we use  aw
2 lamps (S8%7%D
an ove ORISR o o 0w aar
3 lamps (S&%A%D
oo vuwn [ e won  ceon 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 02 066 268 246 191 249
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 I

16 Axolight ™\ "\ Acoustic performance

@160 cm
Before
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 2,21 261
After
Reduction of Reverberation Time (RT6@) in %
1 lamp @SAEERD
0w 2we [JEOREAEEE o ow e e
2 lamps (=22,2%)
oo arn [POEIERIER 2o e won 22w
3 lamps (S20/%)
o0 oon ORISR o w0r 2w om
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 0,29 152 145 1,04 1,34
20 —
1y5 | / ——— _
10 /
n /
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 I

17



‘ Lighting performance per lamp

PLULVIGO

1125 W / 8575 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

@160 cm

‘ Lighting performance per lamp

PLUL2’120

186 W / 7354 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@120cm

LOW MEDIUM AVERAGE
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After
Reduction of Reverberation Time (RT60) in %
! amp @SAEERD
0w 2w OISR o oov  cow
2 lamps (=224%D
o are |FREIERAEET 2o een  wew 2
3 lamps (=80;1%)
0% oon [EBRIIEERIEEER] oo o men 0w
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 0,29 152 145 1,04 134
20 —
115 | / ——— _
10 — /
i /
00 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2.000 Hz I 4000 Hz 8.000 Hz

18 Axolight “\\ Acoustic performance

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 2,27 165 2,21 2,61
After
Reduction of Reverberation Time (RT60) in %
1 amp @EEEED
TR T
2 lamps @=18,6%D
0w 2on [JROIERRET o om  ome  aex
3 lamps @=19,0%D
oo o [PERIIEERIERR o wee v v
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,02 015 0,83 074 0556 073
10 —
\ -
08 [— ———
06 [—
0,4 _ /
0)2 B /
00 125 Hz I 250 Hz I 500 Hz I 1.000 Hz I 2,000 Hz I 4000 Hz I 8.000 Hz I

19



PLULMI20

‘ Lighting performance per lamp

186 W /7354 Im

PLUL20290

‘ Lighting performance per lamp

163 W /4904 Im

20 Axolight ™\ "\ Acoustic performance

@120cm
Acoustic performance
Before
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 %
1 lamp @EFETD
TR BT
2 lamps (S4216%D
0w osn [JROIEERRET o om  om e
3 lamps (S19,0%)
owe oo [PERIEERIER o2 woe  wow 00w
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,02 015 083 074 0,56 073
10 —
\ —_—
08 — ——
06 —
04 [— /
042 B /
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 I

@90cm
Acouslic performance
Before
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 %
amp @ESE%D
o oo [EERIEERREEN s oo o oo
2 lamps (=10,5%D
3 lamps (£415,0%)
oz o [ s ome osn 0w
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,01 o 063 058 042 054
08 —
or = \
06 — \
05 —
04 —
03 —
02 — /
o1 —
00 / . . . . . |
125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz

2



P LU L’I Qg Q ‘ Lighting performance per lamp

Note

163 W /4904 Im
@90cm
Acoustic performance
Before

Initial Reverberation Time (RT60Q) in s
A I VAW i

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 227 165 2,21 261

Reduction of Reverberation Time (RT6@) in %%

lamp @ESED

o ove [BERIEERREEE s oo oo oo

2 lamps @GSN

3 lamps (S48,0%D

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

FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 0,01 o 0,63 0,58 042 0,54

08 —

07 —

’ \ —

06 [— ———

05 —

04 —

03 [—

02 —

o1 —

00 / ) ) ) ) ) )

125 Hz 250 Hz 500 Hz 1.000 Hz 2,000 Hz 4,000 Hz 8.000 Hz

22 Axolight "\ Acoustic performance
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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 Chaﬁ'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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4 Axolight “\"\ Acoustic performance

\Where we tested
our products?

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

Room data

L[]

L—>8m

w—>6m

H— 3,1 m

L] O] [

-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.

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



SP\IE LJI 6@ ‘ Lighting performance per lamp

198 W /10719 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

AR W VWA NN

LOW MEDIUM

@160cm

AVERAGE

8000 HZ

125-8000HZ  500-2000 HZ

FREQUENCY 125HZ 250 HZ 4000 HZ
RT60 1,69 2,05 227

Reduction of Reverberation Time (RT6@) in %

lamp @AS:2%60

2 lamps (EEOED

3 lamps (S40,0%)

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

FREQUENCY 125HZ 250 HZ 4000 HZ
A 1.4 2,32 3,08

1,65 2,21 2,61
-23,7% 181% -18,2%
-38,3% -30,3% -30,8%
-48,3% -39,3% -40,0%
8000HZ  125-8000HZ  500-2000 HZ

453 2,50 2,05

s |-
2 — _\__—/

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

8.000 Hz
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‘ Lighting performance per lamp

98 W /10719 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

|

@100 cm

SPVVELO70O

‘ Lighting performance per lamp

120 W /2452 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@70cm

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125HZ 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 @=62%D

10%  36% |We2d im0t NEIa 66%  65%  53%  -64%
2 lamps @SAEHERD

T | O
3 lamps @=AzA%D

am  or O EEREER o ven e

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

8 Axolight “\"\ Acoustic performance

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 205 227 165 2,21 261
After
Reduction of Reverberation Time (RT6®@) in %%
llamp @=&;2%D
2 lamps (EAGETED
256 oze SIS o o wen v
3 lamps (=22,8%D
ITEETE | T
Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 058 0,89 127 1,87 104 0,89
20 —
15 —
i / —_— /
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

125-8000HZ  500-2000 HZ

0,61

0,63

FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ
A 015 0,44 0,75 1,01

12 —

10

08 - R /

06 — _—

04 — -

02 /

00 — 5z 250Mz  500Hz  1000Hz  2000Hz _ 4000Hz _ 8000H:



SP\IE Lese ‘ Lighting performance per lamp I\I Ot e

116 W /1921 Im
B50om
Acoustic performance
Before

Initial Reverberation Time (RT60Q) in s
A A VWA NN

LOW MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 227 165 2,21 2,61

Reduction of Reverberation Time (RT6@) in %

amp @EEBRD

2 lamps @S&8%D

3 lamps @SE0%1D

o o JEEIEEREEE v e o o

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

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

A 0,10 015 0,26 0,64 0,26 0,23

o7 —

06
05 [—

04 —
03 [—

02 [— /

o1 - 1

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

1@ Axolight "\ Acoustic performance
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180 W /9605 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

O N VW L

LOW MEDIUM

@160 cm

FREQUENCY 125HZ 250 HZ 4000 HZ
RT60 1,69 2,05 227

Reduction of Reverberation Time (RT6@) in %

lamp @EARZ9%D

2 lamps (EESERD

3 lamps (SS%A%D

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

FREQUENCY 125HZ 250 HZ 4000 HZ
A 0,45 117 197

HIGH AVERAGE
8000HZ  125-8000HZ 5002000 HZ
1,65 2,21 2,61
-17,8% -12,8% 14,7%
-30,3% -22,4% -25,7%
-39,4% -29,9% -34,1%
8000HZ  125-8000HZ  500-2000 HZ
3,16 1,65 1,59

35

30 —
25 —

20

15 [— / — — /

i /

05 —

00 L L L L L L ‘
125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4000 Hz 8.000 Hz

13
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‘ Lighting performance per lamp

148 W /5763 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

[

@100 cm

PL\/ELO7QO

‘ Lighting performance per lamp

132W /3842 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@70cm

LOW MEDIUM AVERAGE
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
RT60 169 2,05 227 165 2,21 261
After
Reduction of Reverberation Time (RT6®@) in %%
llamp @=Z9%D
2 lamps QEAEBIED
0% oon JEERIEEAEEEE e e vee e
3 lamps (£20;4%)
2% ooe JRENIEEIREER = oo esn 20w

Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 014 0,34 123 2,24 0,90 0,79

25 ™

20 —

15 —

10 — /

/
/
05 — /
/
00 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz

14 Axolight “\\ Acoustic performance

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 @=64%D
2 lamps QEAEASRD
3 lamps @AZA%D
2% s ORISR o o ome om

Equivalent Sound Absorption Area (A) in m? per lamp
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000 HZ 125-8000HZ  500-2000 HZ
A 012 0,22 0,50 115 042 032

12 —

10 —

08 [—

06 —

04 — — /

/ /
02— _—
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

15
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