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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.
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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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Reduction o -

of noise —

\Where we tested

our products?

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

L—>8m
w—>6m

H—> 3,1 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.

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



SPULA’I 8@ Lighting performance per lamp
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Acoustic performance

Initial Reverberation Time (RT60Q) in s

P i YW W

MEDIUM HIGH : \GE

@180cm

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

RT60 1,69 2,05 2,27 1,65 2,21 2,61

Reduction of Reverberation Time (RT6@) in %

amp (@SB

2 lamps (SS9;8%0
-1,5% -10,0% --- -40,8% -32,2% -291% -39,8%

3 lamps (=49,6%)
2a%  43% |Jeonstl el sEEl -sos

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

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

A oMn 0,65 3,64 345 245 31
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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
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SPULAGLO

‘ Lighting performance per lamp

63 W /4904 Im

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

]

@90 cm

SPULI’I20

‘ Lighting performance per lamp

186 W / 7354 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

A

@120 cm

7
/

e 125 Hz 250 Hz 500 Hz 1.000 Hz 2.000 Hz 4.000 Hz 8.000 Hz
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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 @ESED
om s RIS s oon o oo
2 lamps @=A6;8%D
oz oon [ONEEAREE e wve won  we
3 lamps (=28%)
own  ave JREAIERARERY 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 [—

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 (ASEIED
AT | R
2 lamps @=258%D
oo son ORISR = o on e
3 lamps (=26;8%D
P -
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 2,09 202 141 1,80
25
210 | ———
L /
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
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SPULIQQQ ‘ Lighting performance per lamp
|63 W /4904 Im 7N

I
I

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

s W N

Low MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000HZ ~ 125-8000HZ  500-2000 HZ
RT60 1,69 2,05 227 1,65 2,21 2,61

Reduction of Reverberation Time (RT6@) in %%

Hamp @ESEED
o v RO <o v omn oz

2 lamps (EAGETD
oz oon [JOEEEEE vor v won e

3 lamps (EESA%ED
o wn AR 2o e wen

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

FREQUENCY 125HZ 250 HZ 4000 HZ 8000HZ ~ 125-8000HZ 500-2000 HZ
A 0,02 018 115 1,04 0,74 0,93

— —

@90cm

08 —
06 —
0 | /
02 —

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

00
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PLUL2’I80

‘ Lighting performance per lamp

1153 W /9800 Im

Acoustic performance

‘ Lighting performance per lamp

PLULYVISO

1153 W / 9800 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@180cm

@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 %
lamp @EEAAGED
oo v JRAIERAEER o v wuen o
2 lamps (S8%7%D
wn on IR < s mon s
3 lamps (S&%A%D
oo%  vion [ < wee won  aam
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
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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 @EEAAGED
oo v JRAAIEAREE or  we ue o
2 lamps (=S&7%D
o ov O < s o
3 lamps @=4&A%D
oon vien [ e s won  aam
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
O = \
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
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‘ Lighting performance per lamp

1125 W / 8575 Im

PLUL2’160

Acoustic performance

Before

Initial Reverberation Time (RT60Q) in s

@160 cm

Low MEDIUM HIGH AVERAGE
FREQUENCY 125 HZ 250 HZ 4000 HZ 8000HZ  125-8000HZ  500-2000 HZ
RT60 1,69 2,05 227 1,65 2,21 2,61

Reduction of Reverberation Time (RT6@) in %

lamp QSAEEIRD

PLULMIGO

‘ Lighting performance per lamp

1125W / 8575 Im

Acoustic performance

Initial Reverberation Time (RT60Q) in s

@160 cm

o 2o PO o oon  con e

2 lamps (EERIED

o e AR = v s
3 lamps (=80;1%)
% oon SO o w0 oen <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 0,29 152 145 1,04 134

20 —

115 | / ——— _

10 - /

| /

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
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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 @SAEERD
0w 2o OISR o ooe  cow
2 lamps (=224%D
o are |FREIERARET 2o een  woe 2w
3 lamps (=20;1%)
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 0,05 029 152 145 104 134
20 —
1y5 | / ——— _
10 — /
n /
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
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PLUL2’20

‘ Lighting performance per lamp

186 W /7354 Im

PLULMI20

‘ Lighting performance per lamp

186 W / 7354 Im
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@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

@120cm
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 @EHED
TR T
2 lamps (SA2i6%D
0w 2on [JROIERRET o om  ome  aex
3 lamps (S19,0%)
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 0,02 015 083 074 056 073
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 4,000 Hz I 8.000 Hz I
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PLUL20290O

‘ Lighting performance per lamp

63 W /4904 Im

‘ Lighting performance per lamp

PLUL1O90O

163 W /4904 Im
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@90cm
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 @ESED
o oon [EERIEEREEEN s oo oo oo

2 lamps (=10,8%D
3 lamps (=18,0%)
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 —

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

@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
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Note




