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Abstract : Whereas recent domestic buildings and industrial facilities are being constructed as large as possible,

the daylighting systems for the large space have rarely been developed. Domestic situation has been reported as

only several small or medium sized daylighting systems have been developed, and the large scaled systems have

entirely being imported from abroad. We have developed a large scaled daylighting system for the big space. The

developed system have been evaluated in terms of the average system efficiency and daylighting factor. Each

results are shown with tabulated experimental data.
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A 2~® & & (System efficiency), 5% & (Daylight factor)
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Fig. 1 Installation examples of domestic
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Table 1 Measure conditions of system

March 18~24, 2015
09:00~17:00

Sunny, Very cloudy sky &
Few cloud day

Data
Measuring time

Weather condition

Measure room Dark room (reflectivity 5%)

Dark room size 6,000%6,000%4,000mm
Light collection area |2.13m’

Diffused area 2.13m’
Transmission length 1m

Light diffuser

2,100x1,100mm(1ea)

vy
<.>
»r L

v

Illumination Senser—

(Fig. 14 Reference)

[ Lighting Collector
o (2:200x1,100m)

S

ptical Duct
(1,000mm) —r

Fig. 12 Measurement concept
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Fig. 13 Measurement location of light diffuser
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8) Kang, E. C., Choi. Y. J., and Lee, E. J., Concentrating
POF Daylighting System Efficiency Evaluation Study,
Journal of the Korea Solar Energy Society, Vol. 30,
No. 2, 2010.

g koA 8k3] =54 Vol. 35, No. 5, 2015



of

et BASE AL vstel 9HF e
g zEsh AW 4w FPrEe U2

2

ar
o

2 (2)¢k o] 2tk AdH o] o] 8045
cm oA SA AT
DF(daylight factor) = Interior i%lumi@ati'on %100 (2)

FExternal illumination

Fig. 14 Measurement concept

32 4597 2%

(1) AzdEs

ArREES AR A B o)
o

AR AR PEo M HEHG o
Fig. 159 ZEAAE Ao sitd 3
$ol 21402 it B WAS] 4U7 =
3 &

gdow = A= Table 294 2o
H At Fig. 1500+ 74 Al 9] 97 237X
of AUl ARG E Bl

(b) Install the light diffuser

(a) Installation of Daylighting
system

Fig. 15 Measurement Scene (System efficiency)

Journal of the Korean Solar Energy Society Vol. 35, No. 5, 2015

Table 2 Measurement Results

Date .S.ystem Weapher
efficiency (%) condition
March 18, 2015 43.05 Very cloudy sky
March 19, 2015 43.12 Few cloud
March 20, 2015 43.84 Few cloud
March 21, 2015 40.20 Sunny
Average 42.55
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Table 3 Measurement Results (March 21, 2015)

) _ External Daylighting System
Time illumination
(Ix) Input(lm) Output(lm) System efficiency(%)
09:00 38,800 89,628 29,633 33.1%
09:30 49,000 113,190 39,553 34.9%
10:00 59,500 137,445 51,126 37.2%
10:30 66,700 154,077 61,359 39.8%
11:00 72,500 167,475 70,985 42.4%
11:30 78,500 181,335 80,348 44.3%
12:00 81,400 188,034 86,020 45.7%
12:30 82,200 189,882 88,506 46.6%
13:00 82,700 191,037 88,830 46.5%
13:30 79,400 183414 84,140 45.9%
14:00 74,000 170,940 76,044 44.5%
14:30 68,600 158,466 67,051 42.3%
15:00 61,800 142,753 56,747 39.8%
15:30 53,200 122,892 45,755 37.2%
16:00 44,200 102,102 36,128 35.4%
16:30 32,200 74,382 25,420 34.2%
17:00 21,410 49457 16,987 34.3%
Average 61,536 142,148 59,099 40.2%
qom 09:30~ 153077}114 6AIZFERF KS A atsdeh Ae® 7t 43
30119 AEae 55 AP LERE600Ix) (1) 493ke] SAHS &3 Hb A|~"lags&S
7 &S urEES sholstglth, 416%°] nas&= 733 FaekA
fAbE BESAE WIAT o)t AlAl Al
Table 4 Measurement Results A Aa|AARA 7 F - B k3 32 38
Interior External | Daylightin VoA A A= 7190 18% ol &8
Date illurr(nir):z)ltion ﬂlul’ﬁ;l?ﬁol’l g (foa/j;tor S Hol= QAo A -H A 2B )=
March 22, 2015| 1,070 64,281 1.66 Fo]l T3 7Heds sttt
March 23, 2015| 1,021 59,754 171 (2) FFEE AR xE 622651x A 36m 2
March 24, 2015| 1,061 62,760 1.69 2] koA 231me] AR E 9
Average 1,051 62,265 1.69 ¥ 9B zwe =HA(5H) AYRE
£ AbEste] Fotsiion 1.69% AHE Y
4.2 B ATk AAANBA 2 544 A AN
VNExEE FHFATIA EAT KS A
2 =Tl AE tEitE A B A3 30119 A v 388 x%(600
A" e wakst fEALEl S AR Th B Ix) 715 09:30 ~ 15:307bA] 6413 W+
g AR AU tE B BEYS AE o selsan
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