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Abstract

In this paper, tried to find out the proper luminous intensity distribution for the cabin with low-level

height by analyzing the changing tendency of discomfort glare according to luminous intensity
distribution of marine indoor luminaires using Unified Glare Rating(UGR). First, we analyzed UGR of

the indoor luminaires in the existing cabin, and then evaluated influence on luminous intensity

distributions of marine indoor luminaire. The results showed that cos® distribution got almost low
UGR results regardless of height and UGR 165 in cabin height of 2m. However, Gaussian distribution
with the same beam angle showed that UGR results consistently increased by getting lower height and
UGR 20.7 in the same height. In conclusion, the cos’® distribution in consideration of luminous

intensity on the direction of observer's eye was appropriate for general cabin indoor luminaires

because it decreased UGR in the low-level height.
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Fig. 1. Influential factors on discomfort glare
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Table 1. Criteria of discomfort glare and UGR
index
=] e UGR
Just intolerable(< 4 ¢l&) 31
Uncomfortable(¥& ¥ $F) 28
Just uncomfortable(¥+%] & #H3}) 25
Unacceptable(¥ol=d = §lv) 22
Just acceptable(RtolE< w3 19
Perceptible(ZF A& 4= 9l &) 16
Imperceptible(Z A & 4= §l<) 10
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Table 2. Condition of lighting simulation
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Table 3. Results of lighting simulation
Fam) | AEHelA A 7]
C.V. 24.4
1.8 UGR
E.V. 23.0
C.V. 237
2.0 UGR
E.V. 223
C.V. 232
2.2 UGR
E.V. 21.9
C.V. 227
2.4 UGR
E.V. 214
C.V. 22.3
2.6 UGR
E.V. 20.9
C.V. 219
2.8 UGR
E.V. 20.6
C.V. 215
3.0 UGR
E.V. 20.3
C.V. 21.2
3.2 UGR
E.V. 20.0
C.V. 20.8
3.4 UGR
E.V. 19.7
C.V. 20.5
3.6 UGR
E.V. 194
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Fig. 2. Dependence of the UGR on the room
height
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Table 4. Criteria of discomfort glare limitation in
interior lighting

Working Area(#4 %) Z:]J;I;

Offices(AH*-4) 19

Drawing rooms(%%21) 16

Washrooms, bathrooms, o5
toilets(AF91 4,313 4)

Passage ways(E =) 28

Industrial work, fine(Z& A1) zk4]) 22

Industrial work, medium(® % A4#d) | 25

Industrial work, rough(3 & Ak¢d2k¢]) 28
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Table 5. Beam angle by n value of cos'©
n sHakzt
1.0 120
1.2 112
14 105
1.6 99
1.8 94
2.0 90

E 6. cos'02| nztoll WE EHAZto| = UGR Znt
Table 6. UGR results of beam angle by n value of

cos'®
3 [N EYA n
(m) A3 1.0 1.2 14 1.6 18 2.0

CV.| 220 | 207 | 193 | 179 | 167 | 156
1.8 |UGR

EV.| 219 | 204 | 191 | 183 | 170 | 158

CV.| 220 | 208 | 195 | 184 | 175 | 165
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Table 7. 2 types of luminous intensity distribution

oo
<d/1000Im

w0l
'©a /1000 Im

@3 (b)e] /1)
Cartesian 3 / :

H) 1L o A
/ b NN

| (b) Gaussian

(a) cos?

Z1 - A7) Au) 83 =8 4289 A13%, 2014 3¢Y

BN
ox
ol
oY,
rH
o
o
of,
Sl

" 8. (a) cos0} (b) 7FRAlCH b Bx
AlZ3(0|M Z1}

Table 8. Results of lighting simulation by (a)
cos’® and (b) Gaussian distribution

i | AEHelA 5
(m) a9 (a) cos®® |[(b) 7}$-A]¢tH

C.V. 15.6 214
1.8 | UGR

E.V. 15.8 21.1

C.V. 16.5 20.8
20 | UGR

E.V. 16.6 20.6

C.V. 17.0 20.4
2.2 | UGR

E.V. 16.9 20.2

C.V. 17.0 20.1
24 | UGR

E.V. 169 19.8

C.V. 16.9 19.7
2.6 | UGR

E.V. 16.8 194

C.V. 17.0 19.5
2.8 | UGR

E.V. 16.8 19.2

C.V. 17.0 19.2
3.0 | UGR

E.V. 17.0 18.9

C.V. 171 189
3.2 | UGR

E.V. 16.9 18.6

C.V. 17.0 18.7
34 | UGR

E.V. 16.7 18.2

C.V. 17.0 18.6
3.6 | UGR

E.V. 16.7 18.1
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Fig. 4. Comparison of the UGR between (a) cos’®
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