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Ledivalaisimien alenemakerroinmittaukset

» The project started in January 2017

o The aim of the work is to study the MF-values for different LED
luminaires

» Inthe project, 18 luminaires (6 different manufacturers, 3
luminaires/manufacturers) were installed on a street in August 2017 ‘

 The project duration is 6 years
 Measurements will be performed every 2 years
» Before installation all 18 luminaires were measured at Aalto
University
— Measurement results are used as reference values during the project
 The measurement results were also used for quality control of the
LED luminaires

* In September 2019 six luminaires
(6 manufacturers, 1 luminaire /
manufacturer) were taken down
and measured at Aalto University
as dirty and clean
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Maintenance factor measurements

* The topics under study are:

* Measured quantities are (as dirty and clean):
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Luminous flux factor (effects of lenses, reflectors and different materials)

Luminaire maintenance factor (effects of flat glass and flat glass with integrated lenses)
Changes in the photometry of the luminaires due to dirtiness and aging of lenses and reflectors
Changes in correlated colour temperature and colour rendering index due to aging

Quality control of the LED luminaires on the market (comparison between info provided by
manufacturers and measurement results)

Photometric properties

Input power

Circuit power factor

Luminaire luminous flux
Luminous efficacy

Correlated colour temperature
Colour rendering index




AEC Italo 2
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Input power (W) 129,8 130,1 +0,2 % 130,1 + 0,2 %
Circuit power factor 0,985 0,977 OK 0,977 OK
Luminaire luminous flux (Im) 15 850 15 290 -3,5% 15 500 -2,2%
Luminous efficacy (Im/W) 122,1 117,5 -3,9% 119,1 -25%
CCT (K) 4 029 4 053 OK 4 055 OK
CRIR, 80 73 ? 72 ?
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Provided phot. file Luminaire 1, reference Dirty Clean

1000 1000 1000 1000
800 800 800 800

600 600 600 600

400 400 400 400

200 200 200 200
2000 6757 2507 Z250 00" Z250 2507 G758 9007 900" 675 450° 25 00° 225" 450° 675" 90.0° %0 G5 FEr 225 509 . 250" 575 900° 000" 675 450° 225° 0.0° 225° 4507 675 90.0°
cd/kim 1= 100% cd/kim n=100% cd/kim n=100% cd/kim n=100%

C0-C180 ———C90-C270 ——C30-C210 ———C0-C180 —C90-C270 — C145-C325 ——C0-C180 —— CO0-C270 —— C145-C325 ——C0-C180 ——C90-C270 —— C145-C325
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AEC Italo 2

Roadway 1 (M4)

Lm Uo
[cdim?] 20.40
z1.00
~1.09 ~ 0.51
Roadway 1 (M4)
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[ed/m?] z0.40
2075
~ 1.06 ~ 0.53
Roadway 1 (M4)
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[cd/m?] 20.40
z0.75
+1.09 ~ 0.52
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2 0.60
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2 0.60

+ 0.65
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£15
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EIR
20.30

~0.76

EIR
20.30

- 0.76

EIR
=0.30

v 0.76

llluminance values in between the column spacing and at the column, transverse direction

Poikkileikkaus pylvaan kohdalta

4 0 = -4

Etdisyys poikittaissuunnassa (m), 0 m = valaisimen kohdalla
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Valaistusvoimakkuus (Ix)

Poikkileikkaus pylvasvalin keskelta

6 4 2 E;. 4

Etdisyys poikittaissuunnassa {m}, 0 m = valaisimen kohdalla

Carriageway 0-7 m and pedestrianway O - -3.5

—— Puhdistettu



AN

Easy LED Pro Wave 150

EASYLED
0
£astLE
W

1001751

Pakkaus sisallan / Package Includes
kpl/pcs
PRO WAVE 150—-320mA

M7/ 1182

Input power (W) 148,9 148,4 -0,3% 148,4 -0,3%
Circuit power factor 0,973 0,962 OK 0,962 OK

Luminaire luminous flux (Im) 19 030 16 880 -11,3 % 18 910 -0,6 %

Luminous efficacy (Im/W) 127,8 113,8 -11,0 % 127,4 -0,3%
CCT (K) 4 320 4 243 OK 4 301 OK
CRIR, 72 71 OK 72 OK
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Provided phot. file

Easy LED Pro Wave

Luminaire 3,

POS

1001751
Pakkaus

tda / Package includes
tkpl/pes
PRO WAVE 150—-320mA

MIT 1182

reference

150

Dirty

Clean

1000 1000 1000 1000
800 800 800 800
600 600 600 600
400 400 400 400
200 200 200 200
0.0° 675 45.0° 25 000 25 45.0° 675° 90.0°  [90.0° 675 45.0° 25 00° 225° 45.0° 675" 900°| (9007 675 450° 25 0.0° 25 450° 675" 90.0°| [900° 675 45.0° 25 0.0° 225° 450° 675" 900"
cd/kim = 100% cd/Kim n=100% cd/kim n=100% cd/kim n=100%
C0-Cl80 ——C90-C270 —(C20-C200 ——C0-C180 ——(C90-C270 —— C30-C210 ——C0-C180 ——(C90-C270 —— C155-C335 ——C0-C180 ——(C90-C270 ——(C25-C205
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Easy LED Pro Wave 150

Roadway 1 (M4)

- =2 - T Lm Uo u o TIpR] EIR
e = [ed/my] 2040  20.60 s15 2030

E z1.00
v14T w055 v 0.62 v12 087

Roadway 1 (M4)

Lm Uo w T EIR
[cd/m7 2040  20.60 <15 2030

2075
/097 V057  v0.60 v 083

Roadway 1 (M4)

Lm Uo Ul Il EIR

[cdim? 2040  20.60 <15 2030
20.75

/113 056 v 0.60 /10 087

llluminance values in between the column spacing and at the column, transverse direction

Poikkileikkaus pylvdaan kohdalta Poikkileikkaus pylvasvilin keskelta

Valaistusvoimakkuus (Ix)

4 2 0 -2 -4 8 6 4 2 1] 2

Etdisyys poikittaissuunnassa (m), 0 m = valaisimen kohdalla Etdisyys poikittaissuunnassa (m}, 0 m = valaisimen kohdalla

Carriageway 0-7 m and pedestrianway O - -3.5
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/ Greenled Sirius M 110M

GREENLED SIRIUS 110M
Type: GLS110M

110W 198-264 Vac 50-60 Hz
4000 K Ta35°C IPE7

RN C € RoHs @ %

Input power (W) 96,8 97,4 + 0,6 % 97,2 + 0,4 %
Circuit power factor 0,992 0,986 OK 0,986 OK
Luminaire luminous flux (Im) 11 332 10 880 -4,0% 11 020 -2,8%
Luminous efficacy (Im/W) 117,0 111,7 -45% 113,4 -3,1%
CCT (K) 4 070 4 032 OK 4 037 OK
CRIR, 72 77 ? 77 ?
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Greenled Sirius M 110M

GREENLED SIRIUS 110M

e

Type: GLS110M
110W 198-264 Vac 50-60 Hz

4000 K Ta35°C P67

NI C € RoHs @

Provided phot. file Luminaire 1, reference

Dirty

Clean

1000

600

90,00 6757 45.00 22.5° 0.0° 22.5° 45.00 67.5°  90.0° 90.0°  67.5° 675° 90.0°| |90.0° 67 0°
cd/kim 1=100% cd/kim n=100% cd/kim cd/kim
———(C0-C180 ———(C90-C270 —Ci8-Ci%M ——C0-C180 —— — —C0- —_— i o

67.5° 90.0°
n=100%

67.5° 90.0°
n=100%
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Greenled Sirius M 110M

Roadway 1 (M4)

Lm Uo
[cd/m?] 2040
z1.00

%093 v 057

Roadway 1 (M4}

Lm []-]
[edim?] 20.40
2075

083  v054

Roadway 1 (M4)

Lm Uo
[cd/m?] 20.40
2075

£093  v0.54

ul
2 0.60

079

ul
20.60

075

ul
20.60

076

TI[%]
=15

w12

I (%]
£15

TI [%]
£15

EIR
z0.30

v 0.68

EIR
=0.30

+ 0.68

EIR
20.30

068

llluminance values in between the column spacing and at the column, transverse direction

Poikkileikkaus pylvaan kohdalta

4 0 2

Etdisyys poikittaissuunnassa (m}, 0 m = valaisimen kohdalla

Poikkileikkaus pylvasvilin keskelta

[+] - 2 0 -2 -4

Etdisyys poikittaissuunnassa (m), 0 m = valaisimen kohdalla

Carriageway 0-7 m and pedestrianway O - -3.5
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— Puhdistettu



/" Philips Iridium gen3 Large

Input power (W) 105,2 104,8 -0,4% 104,9 -0,3%
Circuit power factor 0,977 0,968 OK 0,968 OK

Luminaire luminous flux (Im) 15 360 13 390 -12,8 % 14 810 -3,6 %

Luminous efficacy (Im/W) 146,0 127,8 -12,5% 141,2 -3,3%
CCT (K) 3949 3915 OK 3961 OK
CRIR, 73 73 OK 73 OK
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Philips Iridium gen3 Large

Iridium gen Large arv1
BGP383 GRN16S / 740 1 pay

PS P.O. 118917666
COD9 sp

Provided phot. file Luminaire 1, reference Dirty Clean

000 1000 1000 1000
00 800 800 800
600
. 800 800
400
. 400 400
200 200 200
200
200° 675" 45.0° 225° 0.0° 25 450" 675 000°| [00.0° @75 45.0° B 00" 225° 45.0° 75 00| [s000 675 4500 25° 00" 225 45.0° 675" 90.0°
00 675 S0 225 00 225 S0 675 900 cdikim n=100% cdrkim n=100% cdikim n=100%
cd/kim = 86% =——C0-C180 == C00-C270 = C15-C105 ——(C0-C180 == C80-C270 = C180-C340 ——(C0-C180 = C00-C270 = C10-C100

C0-C180 ——(C90-C270 ——C20-C200
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Philips Iridium gen3 Large

Roadway 1 (M4)

Lm Uo
[cd/m?] z0.40
z1.00

v 1.28 ~ 0.44

Roadway 1 {M4)

Lm Uo
[cd/m?] z0.40
20.75

~ 0.99 + 0.50

Roadway 1 (M4)

Lm uo
[cdim?] 2 0.40
2075

~125 <045

ur
20.60

TI[%]
$15

EIR >
20.30 - -
v 0.47

EIR
20.30

" vo4s

EIR
20.30

v 047

llluminance values in between the column spacing and at the column, transverse direction

Poikkileikkaus pylvdaan kohdalta

a

4 2 0 -2 2k

Etdisyys poikittaissuunnassa (m), 0 m = valaisimen kohdalla

Valaistusvoimakkuus (Ix)

Poikkileikkaus pylvasvalin keskelta

6 4 2 D -2

Etdisyys poikittaissuunnassa (m), 0 m = valaisimen kohdalla

Carriageway 0-7 m and pedestrianway O - -3.5
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Philips Luma 1

Luma 1

QTy:1pcs  P.O. 118920804
BGP623 LED159-45/740 PSD Il DM12GR D9 6250 .

Input power (W) 112,6 112,7 +0,1% 112,7 +0,1%
Circuit power factor 0,979 0,972 OK 0,972 OK

Luminaire luminous flux (Im) 15 000 14 190 -5,4 % 14 770 -1.5%

Luminous efficacy (Im/W) 133,2 125,9 -5,5% 131,1 -1,6 %
CCT (K) 4141 4161 OK 4179 OK
CRIR, 72 72 OK 72 OK
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Philips Luma 1

T o i

Luma1 QTY:1pcs  P.O. 118920804
BGP623 LED159-45/740 PSD Il DM12 GR D9 625 0.

Provided phot. file Luminaire 1, reference Dirty Clean

1000 1000 1000 1000

800 800 800 800

600 600 600 600

400 400 400 400

200 200 200 200
00" 6757 4507 25 000 25 wmor o5 sooe |00 o7sr 50 25 00 S Fer) 7> o00r| |900° 675 450° 225° 00° 225° 450° o5 w0 90:/;' 67.5° 45.0° 225° 00° 225° 45.0° o7 10(ejou/w
%To ~ClB) ——C80-C270 ——C20-C200 1 90% ﬂ"éo -C180  ——C90-C270 —— C160 - C340 n=100% ﬂ"éo -C180 ——C90-C270 —— C160- C340 n=100% || S 0 ——co-coro ——cieo-cauo e
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Philips Luma 1

Roadway 1 (M4)

Lm Uo u IRl EIR

[cdim?] 2040 2060 15 2030
21.00

4148 <080  v0.70 s12 o089

Roadway 1 (M4)

m Uo Ul T EIR

[cdim] 2040 2060 s15 2030
20.75

/106 <062 069 v w084

Roadway 1 (M4)

Lm Uo Ul TIfAl EIR

[edim?] 2040  20.60 s15 2030
2075

s118  vo062 o072 “12 <086

llluminance values in between the column spacing and at the column, transverse direction

Poikkileikkaus pylvddn kohdalta Poikkileikkaus pylvasvalin keskelta

Referenssi
Likainen

—— Puhdistettu

Valaistusvoimakkuus (Ix)

= 2 0 -2 -4 6 4 2 0 ) 4

Etdisyys poikittaissuunnassa (m), 0 m = valaisimen kohdalla Etdisyys poikittaissuunnassa [m}), 0 m = valaisimen kohdalla

Carriageway 0-7 m and pedestrianway O - -3.5
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IGuzzini Wow BH42

Input power (W) 120,8 120,1 -0,6 % 120,2 -0,5%
Circuit power factor 0,994 0,991 OK 0,992 OK

Luminaire luminous flux (Im) 14 660 13 900 -52% 14 150 -35%

Luminous efficacy (Im/W) 121,4 115,7 -4,7 % 117,7 -3,0%
CCT (K) 3941 3 966 OK 3982 OK
CRIR, 73 73 OK 73 OK
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IGuzzini Wow BH42

Provided phot. file Luminaire 1, reference Dirty

Clean

1000 1000 1000 1000

800 800 800 800

600 600 600 600

400 400 400 400

200 200 N

SO0RENGASS 45.0° 225° 0.0° 2250 45.0° BASEES008 900°  675° 45.0° 225° 00° 225° 45.0° 675" 900° 90.0°  67.5° 45.0° 225° 0.0° 225° 450° 67.5°  90.0° 900° 675 450° 225° 00° 225° 45.0° 675  90.0°
cd/kim n=100% cd/kim n=100% cd/kim n=100% cd/kim n=100%
SCOECIB0NS===C50- S0 === C20=C200 ——C0-C180 ——C90-C270 — C155-C335 ——C0-C180 —C90-C270 — C155-C335 ——C0-C180 ——C90-C270 — C155-C335

LiCon-AT



IGuzzini Wow BH42

Roadway 1 (M4)

Lm Uo Ul TI[%] EIR

[cd/m?] 2040  20.60 S15 2030
21.00

¥105  v0.54  ~0.66 v12  vore

Roadway 1 (M4)

Lm Uo Ul TI[%] EIR

[ed/m?] 2040  20.60 $15  20.30
20.75

v 1.01 v 052 v 0.78 ®22 v 081

Roadway 1 (M4)

Lm Uo ul TI [%] EIR
[cd/m?  20.40  20.60 <15 2030
20.75
v1.07 V053  v0.80 x23 Vo082

llluminance values in between the column spacing and at the column, transverse direction

Poikkileikkaus pylvaan kohdalta

Referenssi

Likainen

6 4 2 0 2 4 6 4 0

Etdisyys poikittaissuunnassa (m), 0 m = valaisimen kohdalla Etdisyys poikittaissuunnassa (m}, 0 m = valaisimen kohdalla

Carriageway 0-7 m and pedestrianway O - -3.5
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100,0 %

99,0 %
98,0 %
97,0 %
96,0 %
% 95,0 % —I|talo 2
9 = \\ow
3 94,0%
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% 93,0 % = [ uma
% 92,0% —Pro Wave
- 91,0 % = |ridium gen3
90,0 %
89,0 %
88,0 %
87,0 %

Referenssi Likainen 2v Puhdas 2v
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Summary 2019

« After 2 years the luminaire maintence factor of
luminaires with flat glass is 0,979

« After 2 years the luminaire maintence factor of
luminaires with flat glass lens modules is 0,899

« There was no significant difference between luminaires '
with reflectors and flat glass compared to lumianaires
with lenses and flat glass

« After 2 years the luminous flux factor of luminaires is
0,977

> After 2 years the maintence factor of luminaires with
flat glass is 0,956

> After 2 years the luminaire maintence factor of
luminaires with flat glass lens modules is 0,883

« Average luminance and threshold increment values
decrease when the luminaire becomes dirty
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