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ABSTRACT

ABSTRACT

Keywords: facade lighting, light pollution, Lighting power density

Buildings show its features by sunlight, and because of economic development and
high living level, so city development and new buildings will consider its nightscapes
one after another. Due to improperly building facade lighting at night time that cause
of increasing lighting power and light pollution. So there have lighting power density
standard and light pollution protection code in other countries, but we do not have any
relative standard to obey.

This study investigated 18 existing buildings facade lighting at night time by
measuring its facade and surrounding environment luminance, then get 8 cases of
building facade lighting power density, then to hold a meeting that invite experts to
get opinions who are come from industry, government, university, then completed the
building facade lighting guideline.

The content of guideline include some code of the energy saving for building
facade lighting and light pollution protection at night time,and set the appearance
of the building with the concept of energy saving lighting power density to

trial checklist for related units based on architectural lighting design.

Immediately feasible propose
The organizer: Architecture and Building Institute, Ministry of the interior
The co- organizer: Construction and Planning Agency Ministry of the Interior

This research, by analyzing and comparing with other countries’ present standards,

IX



ERPFARRTER R ER LY

includes building facade lighting design of energy-saving, light pollution and to
prevent the criteria for future urban design consideration and the relevant agencies

for architectural lighting design and acceptance of the basis .

Medium and long-term propose
The organizer: Architecture and Building Institute, Ministry of the interior
The co-organizer: Construction and Planning Agency Ministry of the Interior
Proposed building facade power density values can be incorporated into the
daily green building energy efficiency indicators, in order to achieve lighting

energy-saving and light pollution prevention .
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FEE=T Y T yokE R B F g4 (cd/m?)
3P
(cd/m?) FREB R 0° 30° 60° 90°
it 10.6 9.6:1 0.010 | 0.4 0.6 0.1
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‘ 1 25.6 54 59.6
B
) 2 40.1 67.2 28.9
cd/m B~ #mE (cd/m?) 75.1
3 73.4 75.1 46.0
/E'J‘E'_ A B C
. Lo (edim?) 4.13
- 1 2.33 1.32 0.83
B
) 2 1.17 2.93 6.39
cd/m B~ #mE (cd/m?) 12.96
3 12.96 1.16 8.12
#E A B C
e T35 (cd/m?’) 6.02
- 1 7.91 7.33 4,74
£
) 2 3.13 5.22 1.82
cd/m b+ 4B (cd/m?) 13.7
3 7.25 13.7 3.14
FEE=T Y T yokE R B F g4 (cd/m?)
7P
(cd/m?) FRAEE B 0° 30° 60° 90°
B 20.7 6:1 2.18 0.08 0.63 0.52
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5 2 Tosm g (cd/m?) 22.9
‘ 1 33.9 32.9 20.9
B
) 2 25 23.84 25.7
cd/m B+ %R (cd/m?) 33.9
3 11.5 21.2 11.76
/E'J’E'_ A B C
-3 3o (cdim?) 4.01
- 1 1.38 10.61 17.06
B
2 3.04 0.62 0.65
cd/m B+ %R (cd/m?) 17.06
3 1.16 0.78 0.83
#E A B C
P 3o (cdim?) 1.92
- 1 0.410 0.060 2.080
£
) 2 3.870 5.710 2.310
cd/m B~ #mE (cd/m?) 5.710
3 0.770 0.150 1.910
BTN R T Yok f g F g4 (cd/m?)
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SRR
) 2 31.2 25.7 31.2
cd/m B+ %R (cd/m?) 31.2
3 12.2 20.2 10.3
/?'J’E_ A B C
" Tiaxp i (cd/m?) 3.9
- 1 1.22 9.71 15.6
SRR
) 2 4.04 1.2 1.56
cd/m B+ %R (cd/m?) 15.6
3 0.65 0.43 0.64
/P'J;’FE:I_ A B C
e T35 (cd/m?’) 177
. 1 0.30 0.32 2.6
SRR
) 2 3.12 4.15 2.7
cd/m B~ #mE (cd/m?) 4.15
3 0.67 0.31 1.78
BT 3% R N ¥] # 3% i (cdim®)
7P
(cd/m?) FREB R 0° 30° 60° 90°
b 9.5 5.2:1 0.12 0.7 0.9 0.1
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R iat: 90.32m
E B
/E'J’E'_ A B C
. Tyo3m R (cd/m?) 5.53
‘ 1 6.570 3.990 7.140
YR
) 2 1.660 5.550 2.290
cd/m B+ %a (cd/m?) 11.99
3 7.98 11.99 2.620
/?'J’E'_ A B C
" o R (edim?) 1.2
- 1 0.3 0.48 0.62
YR
5 2 2.91 0.27 0.33
cd/m B+ %E (cd/m?) 3.8
3 1.27 3.8 1.02
/P'J;’FE:"_ A B C
An Ty (cd/m?) 1.19
- 1 0.02 2.71 1.4
KR
) 2 2.44 1.11 0.66
cd/m B~ #mE (cd/m?) 2.71
3 1.44 0.43 0.53
FEE=T Y T yakE R B F g4 (cd/m?)
)
(cd/m?) FREAE VB 0° 30° 60° 90°
#HiE 2.64 17.83:1 0.10 0.034 0.014 0
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B2 R 88.2m

EL B

/P'J‘E'_ A B C
520 Tosm g (cd/m?) 2.02
1 2.46 5.59 0.34
B
) 2 0.91 1.08 1.92
cd/m B+ 3R (cd/m?) 5.59
3 4.26 0.59 1.06
/?'J’_\!E'_ A B C
. Tiaxp i (cd/m?) 1.78
- 1 8.1 0.41 0.16
£
) 2 0.03 2.37 0.36
cd/m B~ #mE (cd/m?) 421
3 4.21 0.13 0.28
B A B C
An Tiosm g (cd/m?) 1.79
- 1 1.86 1.07 5.31
£
) 2 1.09 1.26 2.16
cd/m B~ #mE (cd/m?) 5.31
3 1.67 0.54 1.22
FEE=T Y T yakE R B F g4k (cd/m?)
5P
(cd/m?) FRER R 0° 30° 60° 90°
#HiE 1.9 3.6:1 0.03 0.23 0.2 0.06
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BlIE RS 90.76m
E B
B A B C
. Tyo3m R (cd/m?) 0.77
‘ 1 1.06 1.18 2.20
YR
) 2 0.78 0.11 0.03
cd/m B+ %a (cd/m?) 2.20
3 0.43 0.75 0.41
/E'J‘E'_ A B C
" Tk R (cd/m?) 2.28
- 1 2.23 2.34 3.7
YR
5 2 2.65 2.01 3.09
cd/m B+ %a (cd/m?) 3.09
3 1.76 1.42 1.32
B2 A B C
An Ty (cd/m?) 1.25
- 1 1.98 1.32 1.23
KR
) 2 0.54 1.45 1.10
cd/m B~ #mE (cd/m?) 1.98
3 1.34 1.07 1.22
FEE=T Y T yakE R B F g4 (cdim?)
)
(cd/m?) FREAE VB 0° 30° 60° 90°
#HiE 1.43 6.5:1 0.03 0.23 0.03 0.06
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520 Tosm i (cd/m?) 0.30
‘ 1 0.39 0.45 0.37
B
) 2 0.13 0.34 0.28
cd/m B+ %R (cd/m?) 0.45
3 0.16 0.27 0.35
/?'J’E'_ A B C
. Lo (edim?) 4.99
- 1 0.90 0.56 0.86
B
) 2 0.27 1.21 0.10
cd/m B+ %R (cd/m?) 16.12
3 11.1 13.8 16.12
/P'J]FE:"_ A B C
e Tiosm g (cd/m?) 1.43
1 0.90 0.19 0.56
£
) 2 0.12 0.85 3.75
cd/m B+ 4R (cd/m?) 3.75
3 2.92 1.47 2.13
BT 0B R N ¥] # 3% A (cdim®)
5P
(cd/m?) FHEB R 0° 30° 60° 90°
#HiE 2.24 8.62:1 0.01 0.10 0.12 0.03
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5 2 T ¥k (cd/im?) 1.47
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) 2 0.90 0.51 0.22
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3 3.49 2.32 1.09
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" Tiaxm i (cd/m?) 4.07
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B
) 2 4.28 4,74 2.30
cd/m B+ 3R (cd/m?) 6.39
3 5.27 3.74 2.63
B A B C
An T3 (cd/m?) 2.81
- 1 9.60 0.38 4.47
£
) 2 1.64 4.75 0.95
cd/m B~ #mE (cd/m?) 9.60
3 0.29 2.09 1.17
K= 3 T yakh B g # 3% A (cdim®)
5w p
(cd/m?) FHER W E 0° 30° 60° 90°
#HiE 2.78 14.63:1 0.02 0.01 0.06 0.10
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3 0.78 1.84 2.07
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SRR
) 2 0.53 2.31 0.69
cd/m 3~ 5B (cd/m?) 2.31
3 0.48 1.52 2.26
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- 1 0.78 0.22 0.47
SRR
) 2 0.66 0.92 1.06
cd/m B~ #mE (cd/m?) 2.12
3 2.12 0.81 0.89
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5w p
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3 0.6 9.0 5.8
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cd/m B~ #mE (cd/m?) 55
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B
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cd/m 3~ #mE (cd/m?) 0.70
3 0.51 0.35 0.40
/P'J ;’E‘_ A B C
o T yash i (cd/m?) 0.29
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£
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BEHETEW) 16961.88
B3R E (W m? 4.16
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S | EE A % i g A

(SET) | 2k
1 BN L% PL 9W*1 2700K 16 15W
2 ok CDM-T 150W*1 3000K SP 10 185W
3 o gk CDM-T 150W*1 3000K FL 2 185W
4 ok HIT-TC-CE 35W*1 3000K 18 50W
5 ok CDM-T 150W*1 3000K NSP 16 185W
6 ok CDM-R20 35W*1 3000K FL 4 50W
7 ok HIT-DE 250W*1 3000K 4 285W
8 ok HQI 150W*1 3000K 34 185W
9 = bk g HIT-TC CRI 35W+1 3000K SP 2 50W
10 = bk g HIT-TC CRI 70W+1 3000K SP 8 90W
11 B -k #73) LED % #25% LED 3000K (%% {7 #} 4r LENS) 14 15W/m
12 Bk #73) LED % LED 35 1m *1pcs 120 A 3000k 9 41W/m
13 Bokop sk (T5) B k% 28W*1 3000K 28 34W
14 Round Ledrope LED-DL-2W-10-240V* 36/M % 168 2.41W/m
15 o N PLC 26W*1 2700K 8 32W
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2 A5 A (mP) 14918
BEFTEW) 38432
BT R E (W m? 2.58
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B 3

1 LED # % LED = &% % (2% v )15°3000K 42W
2 =Bk kg HQI-R 150W*1 4200K 10 185W
3 (T8)p k% 4cfedp s | (T8)® 4.3 p %% 36W*1 3000K 18 42W
4 < M i LED % LED - &% % (&%) 10 ow
5 2ok gk g HQI 400W*1 3000K (SP) 24 485W
6 2ok gk g HQI 150W*1 3000K (FL) 16 185W
7 LA R HQI 150W*1 3000K (FL) 70 185 W

(T8) p k% 36W*2 3000K 22 84W
8 o ovh pRYE

CDM 70W*2 3000K 22 170W

60




>
~

1
o
W

N

<

R o

(z) &bz (A=)
E ST oA
[EE TS 13 SAYH NP R 7B 383 % 27~29 5
2 A5 A (mP) 4280
FELETE(W) 15290.4
BT R E (W m? 3.57
Mg | BE AN xR g A e e
(SET) S

1 o (T5) p &% 28W*1 2700K 12 34 W
2 o (T5) B k% 21W*1 2700K 3 2TW
3 A2 #4) LED | SMD LED 0.03W* 240pcs 2700K 36 8.4W
4 A2 #4) LED | SMD LED 0.03W*120pcs 2700K 5 4.6W
5 LED % %4]i5% | NICHIA LED 0.5W*30pcs 15 B 734 % 6 21W
6 LED % %3] i5% | NICHIALED 0.5W*12pcs 15 & 330 % 1 oW
7 7 W (T5) p &% 28W*1 2700K 39 34W

Bokop sk (T5) p &% 14W*1 2700K 1 20W
8 o Nk 5 % LED 1W*2 9 2W
9 o Nk HIT-TC-CE 35 W*1 3000K 8~10 & (SP) 8 50W
10 #8415 LED | LED*4 30 6
11 o Nk PLL36W*1 3000K 27 42W
12 ok HST-DE 150W*1 2100K(WFL) 25 185W
13 ok CDM 150W* 1 3000K 14 185W
14 ok CDM 35W* 1 3000K 1 50W
15 RFER LR HCI-TM 250W+1 3000K(NSP) 8 285W
16 Ho Rk i & B 150W*3 3000K 2 285W
17 Rk i & B 150W*4 3000K 1 1040W
18 o N PLC 26W*1 2700K 9 32W
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BT R E (W m? 0.83
s | B AN kg A N y#

(SET) 1k
1 (T5)p %% (T5) p % 28W*1 2700K 84 34W
2 LED % k% 4] 5% | NICHIA IW*30PCS 15 & 2100K +-300K | 35 4.2W
3 LED % k7] 5% | NICHIA IW*24PCS 15 & 2100K +-300K | 24 4.2W
4 5ok Rl (T5) p sk % 28W*1  2700K 2 34W
i # 5 gk LED | LED 0.5W*6PCS 15 A& 2100+-300K 148 4.2W

%

6 P R HQI 150W*1 3000K 4 185W
7 ok HQI 150W*1 3000K 2 185 W
8 ARF kg HCI-TM 250W+1 3000K(NSP) 1 285W
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(SET) | i 4
1 W& Rk | HID-TC 3000K 4F & e 4 20
2 B Pt kg MR-16 7 50
3 P A R HID-TC 3000K 6 35
4 i SR T5 ¥ %% # 3000K 6 21
B PR TR R}
5 HID-TC 3000K 31 35
[ RERE
6 BE LR k% | CMH PAR 3000K 4 20
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i | BE AN sk 574 e y#
(SET) | 2
1 AR R AR-111 &% % 23 50
2 B % % % LED 24 | MR-16 14 50
3 L MR-16 &% % 30 50
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(SET) | %k
1 % & bk LED % I 5 24
2 FoAEEBREEEE NSP &% ¢ 15 150
3 2 b T R REYE PAR30 % % 1 75
4 BoTE kU CDM-T 4 £ & 3 70
5 SR A RERRCEE | fF R 4 150
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EEHETEW) 13159.4
Bpr T %A EwW m? | 2538

i S
WEL | BEAIS % i g A

(SET) | 2k
1 ok T5 p k% 28W+*1 2700K 48 34W
2 LED % NICHA LED IW 30PCS 120 % 2800K +- 200K | 36 42W
3 LED % NICHA LED IW 30PCS 120 & 2800K +- 200K | 2 26W
4 LED i % Hpower LED IW 30PCS 120 A& %34 % 15 36W
5 LED i % Hpower LED IW 30PCS 120 A& %34 % 1 22W
6 a5 E HIT-TCCE 35W*1 3000K 5 50W
7 o R Hpower LED IW* 30PCS 2800K +- 200K 2 36W
8 R Hpower LED IW* 30PCS 2800K +- 200K 2 22W
9 o Hpower LED IW* 30PCS 120 & 734 % 1 42W
10 IR I 4 PL-L36W*1 2700K 24 42w
11 o~ 3N LED #1k % LUMLED LED 1W*9 PCS 30 & 20 12.6W
12 LED # 4 % LED 1W*3 PCS 25 & 7:34 % 2 4.2W
13 RF ALK HD/CDMT70W*1 3000K (NSP) 19 85W
14 kg CDM-TC35 W*1 3000K 28 50W
15 kg CDM-TM 20 W*1 3000K 28 35W
16 R4k CDM-TD 150 W*1 3000K(FL) 2 185W
17 ok NAV-TS 70W*1 2100K (FL) 28 85W
18 TR (T5) p k% 14W*2 2700K 14 40W
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