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(Economical Efficient Evaluation of Lighting Design in Lecture Room)
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Abstract

The visual environment in an educational building, apart from providing the comfortable seeing
conditions needed for the performance of a wide variety of work tasks, must also satisfy the
psychological and emotional needs of learners. This paper presents study on actual illumination
environment of college and comparison of economical efficiency in order to figure out illumination
problems. Furthermore, it attempts to suggest an optimum design of lecture room illumination
through computer simulation. We try to evaluate economical efficiency of lighting design in
lecture room under the illumination plan which is based on illumination maintenance and
uniformity ratio that K.S. illumination standard sets.
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Fig. 1.Vvalues of illumination photometry in lectu

Table 1. Installation conditions by measurem

luminaire
number|six luminaires
item

average photometry

illumination 242
[Lux]}

uniformity ratio 1 0.231

uniformity ratio 2 0.338
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Table 2 Illlumination simulation of system 1
luminaire| six luminaires and
number|  downlight four
item luminaires
a'verag.e p'hotometry 1184
illumination [Lux]
uniformity ratio 1 0.425
uniformity ratio 2 0.532
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Table 3 ljumination simulation of system 2
luminaire
number| eight luminaires
item
average p.hotometry 248.4
illumination [Lux]
uniformity ratio 1 0.370
uniformity ratio 2 0.494
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Table 4 The comparison of economical efficient on lighting models

Classification |[Num. Contents Model 1 Model 2 Note
1 Calculation data 2003.4.11 | 2003.4.11
C lecture lecture
2 Type of lighting room room room
. . opened opened
3 Type of illuminat underside | underside
4 Lamp type(A) FL4A0W/2 | FL40W/2
(1) 5 Lamp type(B) DL13W/2 -
Basic 6 Width room(m) 7.1 7.1
input 7 Length room(m) 7.3 7.3
data 8 Height room(m) 28 28
9 Height desk(m) 0.77 0.77
10 Lamps per illuminat 2 2
11 Area room(m) 51.83 51.83
12 Number illuminat(A) 6 8
13 Number illuminat(B) 4 -
14 Number using illuminat(A) 6 8
15 Number using illuminat(B) 4 -
16 Unit cost illuminat (A)(won) 51,100 51,100
17 | Unit cost illuminat (B)(won) 11,600 -
Installation cost illuminat 0.46person
18 (A)(won) 38,226 38,226 ¥ 83,100
2) Installation cost illuminat B 0.245person
Economical 19 (B)(won) 20359 x¥¢ 83,100
npu L . &mon
data 20 Lighting time per year(h) 2,400 2,400 b ays
21 | Input power illuminat (A)(w) 100 100 50w x2unit
22 | Input power illuminat (BXw) 26 - 13wx2unit
23 Power rate(won/kw) 90 90 th%elll.niltk;OSt
24 Cost illuminats{won) 353,000 408,800 1 room
(3) 25 |Installation cost illuminats(won)| 310,792 305,308 1 room
Economical Amount of power rate per
calculation | 26 veartowh) 1,689 1,920 1 room
27 Power rate per year(won) 152,010 172,800 1 room
Total installation cost of after calculating
Com(gz)iring 28 illuminats(won) 937,597 998,954 cost (a room)
economical after imposing
efficiency 29 |Total power rate per year(won)| 167,211 190,080 tax (a room)
Total Total installation cost of
comparing 30 illuminats(won) 39,379,074 | 41,956,068 | after
economical calculatiing
efficiency | 31 |Total power rate per year(won)| 7,022,862 | 7,983,360 42rooms
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