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Visual Comfort, Road safety - - Wildlife Disturbance, Sky Glow




Pollution




System
“Aglare contrbl oriented system where
T1% is not calculated

Restricts luminous intensity in certain
gamma angles

3201-2: 20f5'~G?cIas‘sifié 'é o

A\
\‘
LI
AN
® CLERN
N
5 ’H 1.8

el

an

cafklm

Cay

bl ] ]

.....
I O O R S




Maximum luminous intensity in directions below the horizontal in
CLASS — dcd/kIm of the output flux of the luminaire I CRe Guirerments
9 o at 80° and above at 90° and above
above
G1 200 50 None
G2 Y1) 30 None
G3 100 20 None
G4 500 100 10 Luminous intensities above 95° to be zero
G5 350 100 10 Luminous intensities above 95° to be zero
G6 350 100 0 Luminous intensities above 95° to be zero

Luminous intensities are given for any direction forming the specified angle from the downward vertical with the luminaire installed for use.
Any direction forming the specified angle from the downward vertical, with the luminaire installed for use
Luminous intensities up to 1cd/klm can be regarded as zero

G CLASSIFICATION

More control over critical design angles
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fication — a sky glow preventive measure (?!)

- Gclassi

'H;igher installed G class distribution types (G4, GS,‘_GG)

L4

>3 What would their impact be on affecting Sky Glow and Energy Efficiency ?




lux Ratio — UFR

ulative light emissions

rec "vém'is;sions + Reflected emissions
' | " Reflection occurs by :
e : S e TR e Y 1. Area to be lit

2. Surroundings

e UPF = Max total installation emissions in Im
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 Surrounding Area
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e v’ Different Reflection Factors in each area eg. Asphalt, Grass, Concrete, Stone etc.
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| Wlth ULOR 0% and FULL CUT OFF

k- "arastlc reductlon with the choice of G higher
installed class

utel\( Photometry

How Tilt affects ULR % ?
e How and if G is related with ULR % ?

e ULR % similar in all G classes

. .I\/Iaximum noticed ULR 1,4% @ 15° Tilt
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v A restriction in G classes would affect critical design angles 2
Shorter and less wide distributions
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- M3 lighting class

“Height=8m
O 2

Width of carriageway = 8m

Adjacent areas to be lit =

as requested by EN 13201

, - Contribution
Power Density | Lave L.Pollution
Spacing (kW/km) | Tilt (cd/m2) EIR Luminaire flux ULR DLOR |UPFmax| perkm
40 2,68 10 1,05 0,4 11500 Im 07 100% 1204 Im 30,1 kim
39 2,74 5 1,12 0,3 11500 Im 0% 100% 1189 Im
39 2,74 15 1 0,5 11500 Im 0,2% 99,8% | 1243 Im
36 2,97 (0] 1,02 0,5 11500 Im 0% 100,0% | 1249 Im




- " 3‘ _ﬁ.éhtm.
Height =10m

class |
Width of ca rriageway = 7,5m
Adjacent areas to be lit = as
requested by EN 13201

Spacing |

EIR

. | (cd/m?) Luminaire flux |ULORa| DLOR UPFmax  UFR

- 30 2,1 10 1,08 0,3 7328 Im 0% 100% | 751 Im 2,28
30 2,1 15 1,02 0,5 7328 Im 02% | 99,8% | 768 Im 2,36
30 25 0 1,06 0,4 8889 Im 0% 100% | 956 Im 2,76
30 25 0 1,04 0,5 8801 Im 0% | 100,0% | 946 Im 2,76
30 25 0 1,07 0,5 8856 Im 0% 100% | 952Im 2,76




L R o | ~ Tit | Luminaireflux |ULORa| DLOR |, UPWard | yeg
v METR S - . ux/luminaire
- * Most photom'etr’lcal-ly efficient '
- i.e maximum Utilization Factor X 10 7328 Im 0% | 100% 751Im | 2,28
- T o, SRULR . :
(W) O ~
R3,8 | 30 18 10 6419 Im 0% | 100% 692Im | 2,19
o
R3,10 | 30 1,5 10 5349 Im 0% | 100% 634Im | 2,04
UFR = {1 i ULOR Psurrounds (DLOR 7 - .u)} Lav,initial
Parea *U Parea U Lav,maint




- C3lighting
- » Height=6m

» Width of carriageway = 6m S
: ’ . . ; Intensity Power Density : Eave Ly
Class (kW/km) Tilt (cd/m?) EUo Luminaire flux |ULOR a| DLOR |UPF max UFR
G3 1,4 1k 15,6 41 4279 Im 02% | 99,8% | 406 Im 2,53

G4 1,6 0 16,1 46 4570 Im 0% 100% | 432 Im 2,60
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* Light Pollution impact: Not exclusively a matter of a distribution type, G type but rather an issue of
" photometrical efficiency. Assessment:is per case, no general rule
_ | ‘ ; ' f@§‘
 Optimized optical system — layout: Generates the least amount of upward flux. 2 installation thot B | ))

uses the least flux to create an amount of luminance with maximum utilization factor. The higher the
photometric efficiency the less the spilled light




CONCLUSIONS (2/2)

» Edge llluminance Ratio: Need to be maintained within reasonable values depending on the lower
limit eg. Up to +10% of the minimum EN required value

* Maintenance Factor: Reasonable use, related to new technological advances reduces excessive
luminous flux

» Zero ULR installations: can be more polluters than less tightly controlled ones.

* Light absorbing materials: for the surroundings e.g. Grass reduce light pollution

* Adoption of ULR and UFR limits: for each lighting class and geometric scheme




Thank you for your attention!!
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