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Lighting Design and Analysis Through Actual

Investigation in Seongsan Ilchulbong

Young-Hoo Jang

Department of Electrical and Electronic Engineering
Graduate School of Industry

Jeju National University

Supervised by professor Seong—Bo Oh

Summary

This paper presents illumination effect assessment through actual
investigation in Seongsan Ilchulbong. A tourist destination such as
Seongsan Ilchulbong should be illuminated not only as an integral
part of surrounding landscape but also the security of tourists and
environment. For security, stairways, intersections and sharp curves
in Seongsan llchulbong require special attention, as they are the
areas with the highest potential for mishap. In addition to the
security, light trespass have become extremely important to preserve

ecology. Scale i1s important in designing a lighting system for



walkways. Low-level lighting equipment such as bollards, step lights
and decorative landscape lights, 1n conjunction with low
pole-mounted luminaires, 1s appropriate. To show an appropriate
design, we tried to evaluate measuring lighting fixtures and

simulations to preserve the environment and the safety of tourists.
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Table 1 Specification of lighting installation at B areas

Area Form of luminaire Light source Distance of luminaire

) Small halogen One way direction
Flower bed | Cylinder bollard BIW] 37~8Aml]

Rectangular leng;g gjaZlgzag
Grass square bollard of Compact FL 18[W] : y
i left : 4.4~9.8[m]
whinstone

right : 6.4~9.5[m]
Wide stair | Stone grave type | Compact FL 13[W] CUhe gifggdirection

3.7~6.1[ml]
Straight-— ngﬁa;iué?r Small halogen One way direction
line stair . 12[V] 20[W] 2.4~45[m]
whinstone
Trregularity, the
landing of stair or
Lo Stone graveggng installation of stair
straight -line Compact FL 18[W] :
. midway
Slalg o top Irregularity, the
Stone chair type g Vs

landing of wide stair

dor 22e 9ol sigste olxole Fig. 29 2o A= e
ghebs wheo] g o] TPl e EEhn xHeo] AdE Sifle

A% g2 WL BHIWIE AE3E T, A A4 Table 29 2
e Aoz Fu A2 1, $30 1 A 247 AAelrt. =
24e A2 292 12 A2 2ol 08[mlQ 1344, FIA4, %3 29

ol Al 0.8[mlSl 1/34 " ellA Ao 1 g2 Table 33 2}



Fig. 2 External appearance of installed luminaire at flower bed

Table 2 The distance of installed luminaire at flower bed

Number of |, 5|9 ala 4|4 5|5~6]6~7|7~8/8~9|9~10|10~11
luminaire
Distance of oo | ¢ V56| 45 | 54 | 55 | 87 67 | 40 | 47
luminaire[m]
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Table 3 The measurement of illuminance value at flower bhed

Num.ber. of Point 1/3 from Center point[lx] PoinF 1/3 from
luminaire left[1x] right[1x]
1(Off lighting) 0.2 0.5 0
2(Off lighting) 0.8 3.0 0
3 2.0 19.0 99.0
4 12.0 17.1 105.0
5 3.0 11.8 60.6
6(Off lighting) 0.5 2.6 0
% 8.8 16.8 96.0
8 5.6 8.4 84.5
9 14 8.7 102.0
10(Off lighting) 0.2 0.6 0
11 24 5.4 62.5
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Fig. 3 External appearance of installed luminaire at grass square

Table 4 The distance of installed luminaire at grass square

Number of Distance of Number of Distance of
luminaire at left luminaire[m] luminaire at right| luminaire[m]
1~2 2.7 1~2 9.5
2~3 5.2 2~8 8.9
3~4 0.1 3~4 9.6
4~5 2.0 4~5 9.2
5~6 4.4 5~6 8.7
6~7 4.8 6~7 9.2
7~8 9.0 7~8 8.7
8~9 3.1 38~9 8.6
9~10 9.8 9~10 8.3
10~11 9.1 10~11 8.2
11~12 8.2 1lscal® 7.5
12~13 6.7 I 8.4
13~14 9.1 13~14 8.3
14~15 7.0 14~15 9.1
15~16 8.1 15~16 7.0
16~17 9.3 16~17 6.4
17~18 7.8
18~19 75

Collection @ jeju’




Table 5 The measurement of illuminance value at left side of grass square

Nurr.lber of Point 1/3 from Center point[lx] PoinF 1/3 from
luminaire at left left[1x] rightl1x]

1 7.3 0.5 0.1
2 13.1 0.5 0.3
3 16.3 .3 18.1
4 7.0 0.8 0.4
5 8.8 2.7 13.0
6 6.2 1.2 0.4
K 0 0 0
8 { 3] 0.8 0
9 2.4 0.5 0.3
10 2.4 0.9 0.7
11 2| 1.2 0.7
12 Er7 0.5 0.8
13 4.4 0.6 0.7
14 0 0 0
15 5.0 1.1 0.8
16

17

18 2.8 1 0.4
19 2.8 0.8 0.2

@ jeju



Table 6 The measurement of illuminance value at right side of grass

square
Number of. Point 1/3 from Center point[lx] PoinF 1/3 from
luminaire at right left[1x] right[1x]

1 il 1 B.1 22.3

2 1.6 bl 61.2

3 16.3 2.7 18.1

4 8.8 2.7 13.0

5 1.1 1.7 10.3

6 k3 2.4 ™4

7 al 4.0 18.1

8 1.9 5.1 159

9 2.8 3.8 24.4

10 1.9 4.3 175

11 4 2.7 11.9

12 0.6 1.1 9.4

13 4.4 0.6 0.7

14 1.0 1.5 11.0

15 5.0 1.1 0.8

16 0 0 0

17 0.9 1.8 16.0

3. H2 Ay =H M|

o] 9L W AGSAR FAE o= FH wF=ER 5 o dAelA
B7|7E 28 w1 AF =9olE #ol &Y =54 Feel HAE JFH



of 207M7F A AU 2= FAL HEhEA HS5xHes 1HeR FhaL
275 o [ImlQ) /8414, ¢4, 5 214 1mle! /83X "4 F4 3}

gow 1 7k Table 83 7t}

Fig. 4 External appearance of installed luminaire at wide stair section

Table 7 The distance of installed luminaire at wide stair section

Number of Distance of Number of Distance of

luminaire luminaire[m)] luminaire luminaire[m)]
TH2 6.0 13 4.6
2~3 44 T2~ 18 5.7
3~4 49 1.3 5.1
4~5 5.0 =15 5.2
5~6 5.0 15~16 5.4
6~7 = 163 5.1
7~8 . 17— 5.3
8~9 6.1 18~19 3.7
9~10 4.7 19~20 4.7

10~11 5.3

Collection @ jeju



Table 8 The measurement of illuminance value at wide stair section

Num.ber. of Point 1/3 from Center point[lx] Poinjc 1/3 from
luminaire left[1x] right[1x]
1 5.4 1.0 0.4
2 138 9 0.7
3 ™3 1.3 0.4
4 11.3 1.6 0.6
o) 6.7 0.9 0.3
6 19.8 1.6 0.5
i 8.4 0.8 0.3
8 7.4 1.5 0.6
9 15.2 2.2 0.9
10 5.6 0.2 0.1
11 il 0.3 0.2
12 . 0.6 0.4
13 3.6 0.6 0.2
14 3.7 0.6 0.2
15 2.4 0.5 0.3
16 8.9 1.3 0.4
17 Al 0.8 0.3
18 o 0.5 0.2
19 4.0 0.7 0.2
20 8.6 0.7 0.3
4. FMAHTE =HAH|
AGSAZE Aoz Ho] 9= o= JANGS A BV PPYoE 7
T Beps W) 2% YRAYE 12V] 200W] B9 MdH 2P5OEA
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2717 G AAEHRLS Fig. 59 2vh A= Table 99F 22 3t
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Fig. 5 External appearance of installed luminaire at straight-line stair

Table 9 The distance of installed luminaire at straight-line stair

Number of Distance of Number of Distance of
luminaire luminaire[ml| luminaire luminaire[m]|
1~2 3.0 S~ 45
2~3 3.4 SR 3.3
3~4 3.5 10~11 3.8
4~5 ol 11~12 3.6
5~6 o, 12618 3.2
6~7 5.7 13~14 2.4
7~8 2.4
— 4o -
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Table 10 The measurement of illuminance value at straight-line stair

Num.ber. of Point 1/3 from Center point{lx] PoinF 1/3 from
luminaire left[1x] right[1x]
1 17.4 8.7 1.7
2 20.0 14.7 2.4
3 12.4 16.5 4.0
4 N2 8.4 2.4
5 6.6 11.1 3.3
6 14.0 9.9 T4
7 8.2 8.9 4.0
8 1.1 5.5 3.8
9 12.4 15.3 1.7
10 1588 11.3 1.1
11 11.4 129 1.9
12 F 16.9 1.5
13 ilsrS 124 3.8
14 18.7 11.6 1.1
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Az Ao ® U A AA E upgEe] Aotk 2=
AL 6% TAE 1Mo 277 AWFA vtk ZF AA gelA 0.7[m]]
/3434, 4A4A, 3 AA "golA 0.7mle 1/3 xHoz 3t F 817 A
A& ZA3 g2 Table 113 ZTHSI.

Fig. 6 External appearance of installed luminaire at the stairs section
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Table 11 The measurement of illuminance value at the stairs section

Number of stairs Pomlte f%cflgx]f rom Center point[lx] Pomltefiﬁx]f rom
66 0 0.6 0.8
67 0 12 1.3
63 0.1 2.3 1.7
69 14 3.5 2.2
70 6.3 55 2.7
71 215 7.3 2.5
79 44.4 6.8 2.2
7 28 2.1 1.0
7 0.2 0.3 0.2
75 0.1 0 0
76 0.1 0.1 0.1
77 0 0 0
73 0 0.1 0
79 0.3 1.3 0.1
20 19 5.4 19.0
81 0.6 1.2 2.4
29 0.9 0.2 0.3
23 0.1 0.1 0
84 0 0 0
85 0 0 0
86 0 0 0
37 0 0.1 0.3
33 0 0.1 0.4
89 0 0.3 0.6
90 0 1.0 0.9
91 1.1 2.3 1.6
9 5.3 46 1.6
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Table 12 Tluminance standard of pedestrian on road

IMluminance[lx]

Vertical

0.5

Horizontal

20

10

Areas

Residential

Commercial

Residential

Commercial

Pedestrian traffic at

night—time

Heavy of traffic on road

Solely of traffic on road
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Table 13 Lighting classes for different road as types in pedestrian areas

Horizontal
Description of road illuminance|1x]
Average | Minimum

High prestige roads 20 75
Heavy night-time use by pedestrians or pedal 10 3
cyclists
Moderate night-time use by pedal cyclists or 75 15
pedestrians y )
Minor night-time use by pedal cyclists or pedestrians 5 1
solely associated with adjacent properties
Minor night-time use by pedal cyclists or pedestrians
solely associated with adjacent properties. 3 06
Important to preserve village or architectural '
character of environment
Very minor night-time use by pedal cyclists or
pedestrians solely associated with adjacent properties. 15 0.2
Important to preserve village or architectural ' L
character of environment
Roads where only visual guidance provided by the N/A N/A

direct light from the luminaires is required

#% N/A : Not applicable
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Test BERDIE

Manufacturer, BEGA-US

TRAPEZIODAL BOLLARD W/SHIELDED SOURCE FOR ILLUMINATION OF HOR
Luminaire catalog; 8532MH

Lamp: [1] 200 T4 GB.5 MH

Lamp catalog:

Render ‘g;c :

haximum Intensity
Degrees=0

6
0o
40

Fig. 7 Distribution curve of luminous intensity

Fig. 8 Model of luminaire bollard trapezoidal
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Fig. 9 The modeling at grass square
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Fig. 11 The calculated illuminance results of simulation at grass square(a)
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lluminance ()
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Fig. 12 The calculated illuminance results of simulation at grass square(h)
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Table 15 The calculated illuminance value of simulation at grass square

unit : [1x]
Point 1 | Point 2 | Point 3 | Point 4 | Point 5 | Point 6 Average
1 0.54 2.58 2.98 412 9.75 68.30 14.71
2 0.62 5.51 5.45 3.85 F55 13.70 5.44
3 1.23 19.80 14.50 T 2.46 3.94 7.69
4 1.34 20.90 15.50 4.15 291 1.84 7.69
) 0.68 1.91 2.61 3.40 4.58 280 2.62
6 0.62 1.15 2.30 5.34 10.90 9.89 5.03
7 0.60 1.43 2.45 5.15 10.30 9.49 4.90
8 0.62 2.15 2.70 2.85 2.96 1.36 2.10
9 0.86 6.58 6.36 4.15 2.84 2.7 3.92
10 3.80 20.50 14.60 4.45 2.84 2.63 8.13
11 7.60 36.30 23.20 3.74 2.70 1.44 12.49
12 1.99 9.50 6.09 0.98 0.70 0.40 3.27
13 0.82 1.30 2.36 4.64 11.50 11.00 5.27
14 0.46 1.32 2.00 477 19.60 24.10 8.70
15 0.52 3.39 3.95 3.98 9.46 14.20 5.91
16 1.27 9.58 9.14 373 2.94 9.80 5.41
17 2.68 19.90 17.50 4.18 2.65 1.74 8.10
18 1.13 6.88 6.89 N9 454 3.15 4.39
19 0.43 1.25 2.32 4.37 10.70 8.74 4.63
20 0.38 1.42 2.48 5.29 17.70 15.20 7.08
21 0.32 3.39 3.93 3.46 6.74 5.10 3.82
22 1.18 10.90 9.81 28 2.30 1.58 4.75
23 1.85 15.80 13.50 2.26 1.10 1.11 5.93
24 0.35 3.06 2.64 0.48 0.29 0.31 1.19

_25_
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Fig. 13 The modeling at the stairs section

_26_

@ jeju



lluminance (1x)

Fig. 15 The calculated illuminance results of simulation at the stairs

section
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Table 16 The calculated illuminance value of simulation at the stairs

section unit @ [1x]

ffursnt]zg Point 1 | Point 2 | Point 3 | Point 4 | Point 5 | Point 6 | Average
67 2.29 3.28 4.64 6.03 5.36 2.78 4.06
69 3.19 5.63 10.30 16.90 21.20 10.20 11.23
70 0.89 1.59 3.57 7.00 11.20 5.47 4.95
72 1.48 1.86 2.87 4.32 9.2k 9.36 4.87
73(Wide | 2.45 3.40 5.08 5.88 6.66 7.31 5.13
stair) 1.51 3.35 5.67 6.35 6.00 5.16 4.67
74 0.29 0.54 0.75 0.79 0.70 0.56 0.61
76 2.91 7.58 8.94 6.92 4.59 3.08 5.67
78 9.99 36.70 28.10 16.50 8.62 4.38 17.38
79 1.60 23.30 13.30 6.46 2.75 1.28 8.11
81(Wide | 8.78 59.00 16.70 6.82 3.26 1.43 15.99
stair) 8.49 7.08 6.36 6.12 4.15 1.78 5.66
82 3.79 4.07 4.90 5.49 4.03 1.69 3.99
83 0.50 0.60 0.82 1.03 0.87 0.36 0.69
85 1.19 X 4.76 8.12 10.10 3.46 5.01
87 0.28 0.84 3.36 10.70 24.70 15.70 9.26
38 0.01 0.03 0.09 0.37 1.41 1.55 0.58
R9(Wide | 0.01 0.03 0.10 0.32 1.24 2.15 0.64
stair) 0.01 0.03 0.70 Qb7 0.40 0.57 0.21
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