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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.
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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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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

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:

@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
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‘ Lighting performance per lamp

1240 W /28815 Im

Acoustic performance

/
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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
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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
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‘ Lighting performance per lamp

1144 W /17289 Im

192cm

max 492 cm
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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
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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
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