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Model Design and Illumination Effect

Assessment in Jeju Cave

Dong-Ju Hyun

Department of Electronic and Electrical Engeering
Graduate School of Industry
Cheju National University

Supervised by Professor Seong-Bo Oh

SUMMARY

This paper presents illumination effect assessment through actual
investigation of Jeju cave and model simulation about Mi—Cheon Cave.
Jeju volcanic 1sland and lava tubes have been emerging as a new mecca
of Jeju tourism as they were enlisted on the list of World Natural
Heritage.

Lava tubes received much recognition for their beauty and geological
values, so they should be reinvestigated and prevented from damages in
their stability and ecosystem caused by unlimited openings. The design of
a cave lighting system involves consideration of visibility, safety and
environmental conditions. We try to evaluate measuring lighting fixtures in
Jeju Caves and suggest proper model designs to preserve environment and

ecology through model simulations.
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Table 1 Distribution of representative cave in Jeju

Woljeong—ri

[lumination | Open whether
Name The site
equipment or not
Jeju—si Gujwa-eup
Man-jang Cave being being
Gimnyeong 11
Seogwipo-si  Seongsan—eup
Mi-Cheon Cave being being
Samdal-1i
Hyeop—Jae Cave |Jeju—si Hallim-eup Hyeopjae-ri being being
Ssang-Yong Cave |Jeju—si Hallim—eup Hyeopjae-1i being being
Jeju—si  Guyjwa-eup
Dang—-Chumul Cave no no
Woljeong—11
Jeju-si Guyjwa-eup
Yong-Chun Cave no no
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Table 2 Illuminance measurement of Man-jang Cave unit:[1x]
Left part Cent art Right part
Position Width .e L ; e.n L ) .1g L :
hori. verti. hori. verti. hori. verti.
First stair 16 1187 1399 93.6 1005 73.2 70.9
Second stair 2.8 4.1 0.7 9.3 0.6 26.8 0.2
Position of 150m 4.2 45 (Qal; Sl 0.1 59 04
Infront of stones 6 5.8 0.2 0.2 2.2 6.4 0.2

WES YT AR A% Table 33 2o] 2ol Mabrh ekl ghegl

g we Agee 1w 5 gl AAHe 919l
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Table 3 Average illuminance values at entrance stair at Man-Jang Cave unit:[Ix]

Position Horizontal illuminance Vertical illuminance
1 377 415.3
2 o R 304.6
3 138.6 174.6
4 76.6 35.6
5 53.6 6.3
6 51.3 39.3
7 33 23.8
3 376 159
9 7.7 11.7
10 21.7 738

11 11.1 6.3

Fig. 1 Luminaire arrangement of entrance at Man-Jang Cave




T},
Table 4 Illumination measurement of Mi-Cheon Cave unit:[1x]
Left part Center part Right part
Position Width
hori. verti. hori. verti. hori. verti.
Entrance 6 239 33.1 59.3 57.3 18 9.8
Samshinhalmeani| 6.4 188 1 3.3 05 53 0.3
Foundation 5 0.6 0.3 0.8 0.3 6.2 0.3

Table 5 Average illuminance values at entrance stair at Mi-Cheon Cave  unit:[Ix]

Position Horizontal illuminance Vertical illuminance
1 45 26.2
2 Al 339
3 3.2 40.1




Fig. 2& 7= g+2% @A otk wjd =] iAo 44 959 3o
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Fig. 2 Luminaire arrangement of entrance at Mi—Cheon Cave



Table 6 Illumination measurement of Hyeop—Jae Cave unit:[Ix]
PRoT | Wdth hoji/.e ] paim. hgr?.mer D\?;ti. holiil.g ht pi?rti.
Entrance 1.8 83.6 49.1 91 62.3 82 56.6

Position of 20m 3 34 0.9 1.6 1.2 1.7 12
Stone pole 3 2.3 2.6 2.2 2.6 2.0 2.6
Exit 3 40.8 187 12.6 21.8 95.4 23.3

Table 7 Average illuminance value at entrance stair at Hyeop—Jae Cave unit:[1x]

Position Horizontal illuminance Vertical illuminance
1 122.3 93.6
2 76.3 43.2
3 8 31.2




Fig. 3 Luminaire arrangement of entrance at Hyeop-Jae Cave
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Table 8 Illumination measurement of Ssang—Yong Cave
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Table 9 Average illuminance value at entrance stair at Ssang—Yong Cave unit:[Ix]

Vertical illuminance

ol.9

8.6

Horizontal illuminance

4.3

ne

76

Position




I

Fig. 4 Luminaire arrangement of entrance at Ssang—-Yong Cave



Table 10 Tllumination measurement of Jin—Ji Cave

unit:[1x]
Left part Cent art Right part
Posiion | Width " erter bt 2 S
hori. verti. hori. verti. hori. verti
Entrance 1 47.3 55.3 65.7 60 65.3 729
Position of 20m 1 176 3 13.3 45 6.1 1.1
Position of 50m 1 3.2 35 2.21 35 3 3.4

Table 11& JTFASE X8 2T WH3lXE el Qv FHAZRE a1 A
121 Ixola, A A 214 x2 A ZEXS HelF 3 gt}
Table 11 Average illuminance value at entrance stair at Jin—Ji Cave unit:[1x]
Position Horizontal illuminance Vertical illuminance
1 121.6 519
2 35.3 42.8
3 214 187
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Fig. 5 Luminaire arrangement of entrance at Jin—Ji Cave
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Table 12 Ilumination standard of IESNA unit:[1x]
Road and area Average horizontal
classification illuminance

Commercial 17
Major Intermediate 13
Residential 9
Commercial 12
Collector Intermediate 9
Residential 6
Commercial 9
Local Intermediate 7
Residential 4
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Test: 94122803 FUELISHED CURVE CREATED
Manufacturer: GE Lighting Syztems - Henderzoreille, MC, LISA
MIMI-GARD

Luminaire catalog: bGATIF FG

Larmp: 1; 13w CFL, COATED T4, VEU

Lamp catalog: GE F13DB23T 4/5F

Maximum Intensity =23
Degrees=0 ‘ﬂ .'~

Fig. 6 Distribution curve of compact fluorescent lamp



Test: 01050301 PUBLISHED CURWE CREATED
tanufacturer: GE Lighting Systems - Hendersanville, NC, IS4
LEGALCY

Luminaire catalog: LGCAOS51 ARG

Lamp: 1; 50w HPS, CLEAR ED23.5, VED

Lamp catalog: GE LUSO

Bender | g 3: W

Maximum Intensity =999
Degrees=0

Fig. 7 Distribution curve of high sodium lamp
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Table 13 The results of simulation 1

unit:[1x]

Position Lefr part Center part Right part
1 7.6 16 32.7
2 16.9 145.1
3 40.7 the pillar surface 322
4 74 209
5 28 124 87.1
6 58.7 182 90.2
7 82.3 122 84.9
8 91 69.6 105
9 72 43.5 99
10 53 29 71
11 34.2 18 42.9
12 22 11.8 32.6
13 12.2 11.2 19.6
14 7.6 8.7 10.1
15 5.6 4.7 8.6
16 4.6 4.4 4.3
17 35 3.5 4.0
18 3.4 3.2 3.6

Table 14 Average illuminance value of various areas by simulation 1 unit:[1x]
Position Left part Center part | Right part Average
1-6 < 76 107.3 147.6 975
7-12 58.9 489 72.5 60.1
13-18 6.1 9.9 8.3 6.7




Fig. 9 Illuminance distribution of simulation 1
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Table 15 The results of simulation 2 unit:[1x]
Position Left part Center part Right part
1 58.2 132.1 317
2 222.3 1042
3 101.5 the pillar surface 192.3
4 58.8 271.3
5 48.2 576.6 745
6 652 246.1 214.3
7 173.2 79.8 85.9
8 90.7 771 72.1
9 50.7 53.7 44.6
10 47.4 38.7 38.7
11 B 7 18.2 25.4
12 25.2 10.4 12.1
13 12.7 10 10.7
14 12.4 7.3 55
15 3.8 3.8 4.0
16 5.1 3.7 3.4
17 5.3 3.7 3.6
18 41 24 2.7
Table 16 Average illuminance value of various areas by simulation 2 unit:[1x]
Position Left part Center part Right part Average
1-6 190.1 318.2 463.5 3239
7-12 70.8 46.3 46.4 54.5
13-18 8.0 5.2 49 6




Min: [0 [
Max: (40 I

Scale: |Linear -

x|

Fig. 10 Illuminance distribution of simulation 2
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Table 17 Average illuminance values of Jeju caves unit:[1x]

Name Average illumination of inside
Man-jang Cave 45
Mi-chun Cave 9.1
Hyup—jae Cave 94
Ssang-young Cave 2.1
Jin—ji Cave 5.5
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