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Abstract

This is a study to establish regulations against light pollution for lighting on roads. Many kinds of

light pollution by luminaire on roads was calculated and analyzed by applying the classification method
of luminaires(Cut-off classification of IDA-IESNA, BUG Rating Classification) and the calculation
method of Upward Lighting Ratio of CIE among measures to prevent light pollution that international

lighting organizations suggest. As a result of the analysis, it was found that the regulation by Cutoff
of IESNA and ULR classification of CIE could be one for scattered light of light pollution compared to
BUG classification but is not sufficient for the regulation of light tresspass or glare.

BUG classification by each lighting zone was suggested as threshold value of the light pollution

regulation considering domestic conditions.
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Table 1. Cut-off classification of IESNA

z =

o o T Full Cut-off | Cut-off |Semi Cut-off| Non Cut-off
o T

FA7H 80[°] 100 100 200 AT gle
e G % 0| AT 9e
F 4 e 4 ¥ 4% F 1L0000m]T B= [cdlog A

2.2 BUG(Backlight—Uplight—Glare)
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Fig. 1. Components of BUG Rating

2.3 ULR(Upward Light Ratio)
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Table 3. Foreign Road Luminaires Used for
Classification
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FDI-1 Flat Glass 2o 30
FDI-2 | HPS(150) 17500 (Glass Bowl S
FD1-3 Poly Carbonate Bowl

FD2 | CMH(140) 16,500 Acrylic Bowl

FD3 HPS(150) 17,000 Flat Glass,

FD4 HPS(150) 17000 Flat Glass,

FD5 HPS(150) 17000 Flat Glass
FD6-1 Flat Glass =9 3}
FD6-2 HPS(50) | 17000 Glass Bow AET
FD7 | HPS(150) 27500 | Poly Carbonate Bow!

819 LED %147]+
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| ogom o e
FL8-1 | LED(118) 890 P
FL8-2 | LED (130) 9,300 59 YA} AET
FL9-1 | LED (172) 14208

- NPEER
FLO-2 | LED (65 | 1000 o o e
FL9-3 | LED(105) 10,080
FL10 LED(1%) 113871 Back light 74 A%
FLI1 LED(206) 9706 Back light 74 A%
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Table 4. Domestic Road Luminaires Used for
Classification
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KD1 HPS(250) 25,000 AcrylicBowl -

Acrylic Bowl -

Acrylic Bowl

Acrylic Bowl

KD4 CMH(150) 14,000 Acrylic Bowl
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KL5 LED(60) 5,100

KL6 LED(165) 11,600

KL7 LED(142) 9,270

KL8 LED(166) 10,810 U EA

KL9 LED(114) 8,560 AHEE

KL10 LED(120) 8,360 LED7}2 %5

KL11 LED(202) 14,700

KL12 LED(165) 12,800
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Table 5. Light Pollution Rating of Foreign Road
Luminaires
el BT EERHI|T
T 2| AH FF Cut-off B-U-G|ULR([%])
FD1-1| Flat lass, | Full Cut-off | 3-3-1 0
FD1-2 | Glass owl Cut-off 3-2-3 0.27
FD1-3| P.C Bowl Cut-off 3-2-3 0.411
FD2 |Acrylic owl Cut-off 3-1-3 0
FD3 | Flat Glass Cut-off 3-2-3 0.2
FD4 | Flat Glass Cut-off 3-1-3 0.07
FD5 | Flat Glass | Full Cut-off | 3-1-3 0
FD6-1 | Flat Glass Cut-off 3-2-3 0.689
FD6-2 | Glass Bow | Semi Cut-off | 3-3-3 1.47
FD7 | P.C Bowl | Semi Cut-off | 3-3-3 1.711
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T ¥ | Cut-off Classification |B-U-G |ULR([%])
FL8-1 Cut-off 2-1-2 0
FL8-2 Full Cut-off 2-1-1 0
FL9-1 Full Cut-off 3-1-2 0
FL9-2 Cut-off 2-1-2 0
FL9-3 Full Cut-off 2-1-1 0
FL10 NonCut-off 2-3-2 0
FL11 NonCut-off 1-3-2 0
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~Go7HA] BxE I 9om R Cut-off H-79F B+,
Cut-off Tvﬂ' Gou< dHHAE Holal JYA &
t}. UsHolA+ Full Cut-off, Cut-off AFE
Semi Cut-off, Non Cut-off AlFREY Uswol ¢ £
A Yehda glom® Cut-off 79 UsH-a A
HAAZE Adth= AS & 5 Aok B3 S9] LED x=
7|750] = LED x%7|7Ext Usdo] =tk

1] A¥= Aelehd, s 7192k LED 7179
BUGSE+ @€ LED 7]7-¢] BUGEw°] s 7]
TR F3, =W LED 7]+-¢F s 7195 Bluls)
H, Bew# UswolA & #fol& HolA| A4 G
swollA= LED 7]9=°] £ Yephtar

Cut-off &7t Usa& A=
Cut-off ¥79 Bo#, Geu< & A E Hol
I A o vz Cut-off wFHO| AHeHdS fAls
= H o
H,

o

of i

e g 5 QAR B

—_L

=2

- = [eJKe) 2~
oh?_]jo = T a2 SS ¢ odth

£ 6. [LH=2XH7|FQ U5 S5
Table 6. Light Pollution Rating of Domestic Road

Luminaires
T $A5 22yt
T B AW #F | Cut-off Classification| B-U-G |ULR([%))
KDI | Acrylic Bowl Semi Cut-off 3-3-3 254
KD2 | Acrylic Bowl Semi Cut-off 4-3-5 235
KD3-1 | Acrylic Bowl Semi Cut-off 3-2-3 0109
KD3-2 | Acrylic Bowl Semi Cut-off 3-3-3 0117
KD4 | Acrylic Bowl Cut-off 2-1-1 0
T LED =224+
T ¥ Cut-off Classification B-U-G |ULR(%])
KL5 Cut-off 2-1-2 0
KL6 Cut-off 3-3-2 1.3%
KL7 Non Cut-off 3-3-3 7412
KL8 Cut-off 3-3-2 1.212
KL9 Cut-off 332 2206
KL10 Cut-off 331 2.343
KLI11 Cut-off 3-3-2 1.463
KL12 Cut-off 3-3-2 1172
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