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Abstract

This study purposes to increase the energy-saving effects by reducing excessive intensity of radiation of
artificial lighting through analyzing daylight incident. A photosensor sends amounts of detected luminous flux to
digital control unit(DCU) as a signal and then, it can decide dimming ratios, received a proper dimming signal
from DCU. Generally it is effective to control artificial lighting with the different control ratio of each zone by
setting a photosensor as same numbers and rows as artificial lighting. However, it is ineffective to do in initial
costs of systems aspect in offices. As a result of grasping the distribution of daylight previously and analyzing
daylight and dimming data, we can dim different dimming ratios to each zone of artificial lighting by a single
photosensor.
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Table 1. A flowchart of the study
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Fig. 1. A Control process of Daylight Responsive
Dimming Systems
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Table 2. Figures of the experimental space
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Fig. 2. A plane figure of experimental space



RUHOI ZFHONLH MBZ Y FINEYOIPY 2HH O

g 3. AlE3Z M3 AR
Fig. 3. Shading of west window in experimental
space

3.2 Y HOE BN

3.2.1 =¥ GIO|E{Q} MA OIO|H 24

APl A ZdH ol A€ 270 =4
A2 A7HE AFe] FEREE S of
2 6AEH 25 TA7AY F3 2=Zhe SR8
=, &7 dEARME 1S 2o AuZe
FH%Fe] fridol Foh 2 ojfir e 4EFH UEA F
Al o] o] Houmwg ?JA}% FHo] AUz o
VIALE A VISR B 2EE YERA €
o} wEpbA o8 BAA] o] FE-& At

AEF7R] FAHe F2rg FAME E3 FF
& ZAEY MEzz yehd ge AlA dolE]
(Sensor Data)2} A A3k =dl, A4 dlo]Ele 441
A A 3hg UeRTh 09 4% AQide] 2=
Ax et HgAe] FalMel ofs) FAl FAHE T2
dielejet Al dolglE a#ER Jehd Aol
AP Eole Azl 0.78mIZ T

FAA 13 200 4 8 AA diolHe ez
A BiEnle) o] Y FololA =AM 23|
ZA¢ £ dlolge) X9} FA FelE el
3 ek % 2R 2EAA 13 29 v]go] %
04~06% FYE glon] ZZ=MNA 13} 20049
2 A7 2588 B2 AUBAE 7Y UA
FHEE FUES & 5 ok =3 BHT el
AN zE¥spr 2 AL 4 F A

st

rlr

2

=
=5
ZYRUMUOIE, HHS
[ EEMMILY s EE B HAMISen) - - - - YUA2(Sen)
1400
1200
1000
800
x
3
800
400
200 F.
0

700 8:00 900 1000 1100 1200 13:00 1400 1500 1800 1700 18.00
Time
(a) 3Dt MM cold, HHS

FYIMAHOlE, 22 SHB

e 25 £ MIA] ULX) i K MAT2(LR

BUAISen) - yax2sen)|

700 8:00 900 1000 1100 1200 1300 1400 1500 1600 1700 18:00
Time
(b) F2n MM Hlo|E, £&2 HHEF

FUEMMCIOlE], BHE

T e Brg2(Sen)

700 800 900 1000 11:00 121%"‘13:00 1400 1500 1600 17:00 1800

(c) =& M dlole, SIS

08 4. MTAElY F2 HI0lE{t MM HOIE]
Fig. 4. Daylight and sensor data of each sky
condition

3.2.2 £ HIOIY 24

A FZ7INA. BAS AA 259 23 7]L7)
ol A% o, A 2"dE 14%6}%4. "J%&
F 3 4802 BAAM T, 23] ATxHol
Aol 2 2382 A7} HEE Xk

Aage) EREEE AVIECHAM DL 824(Ix],
IUIE(FAA 22 9B4Ix]Z 3k BExEs
H3A AFTEEE 1000%]) AL He] AAA
Egez dAsled R dUEy =

oltt r[o wl

>

BN

Journal of KIIEE, Vol .21, No. 1, January 2007



£2E7 6 Btk 2 olfE AUEe A3ET
o4 etz ol iz Hre] i o AR
w2 et opujel, % she) FAMel AL He
a7l QASA W A, AFEA Hel 93
2 o} 9AF 47 #E 9l7) itk
ZHUOIEEZHB HHE
( BHMUDIMY e B8 A 2(Oim) ZRE1%) =Y H2A%)
gy 100%
E 90%
"3 s0%
70%
VB B .
so%i
40%
30%
20%
10%
0%
700 800 900 1000 1100 120 1300 400 1500 1600 700 1800
(a) m=¥rcllojeiet =28, S
ZYUOERTYE FRYHS
[ G ANDIm) <+ 4 H2(0wm) SHRIR - - - <7852
R T —o 100%
- 90%
71 so%
70%
60% =
so% o
a0
30%
20%
10%
0%

(b) FYdloje{et =& E, F& HES

I 2Y(ZTHUOIERZYR) BB S

B84 1(Dim) v £ MDY FHBIR) o THEAR)|
- e e - s e s 100%
. 20%
1 80%
T0%
60% g
§0% o
40% %
30%
20%

Dim

10%

(1

700 800 900 1000 1100 120% 1300 1400 1500 1600 1700 1200
ime’

(c) Fcloleist xYE, HHB

a8 5. ASAEY =3 GHO|ESt =HE
Fig. 5. Dimming data and ratio of each sky
condition

29 5% 7 AFAEIA AN EAlo A2
& 7HE8e ©, Ak THE 2% ujo]El (Dimming
Data)sh %8¢ Lehd 2eiole), 2% dold)

DY . TMBR=EN M213 M1, 20074 1€

£ FAN7 Roked A5 E dAYIE B WS
o 2GS AR5t 1—}EM—‘: *_3:%: 2319 Qo]

}\:{ 2%77]'7(]_4 D}‘ﬂ].&- 7}';(]—‘Eﬂ
3 3 & “H—E— a3},
4. A|Z|O|AMO| 0|t =Y AT

4.1 Al@diojM Ji

B ATE T vho] A2 ol g3l BT
AR #A2 Aol datdlth SIS HE
oLk, Soll sho] A2 o] & AlGIH B4

g AV BeoR Aol dsllT. € 38 A
9% $x0]1 19 6 Agelold @
=

Ed 3. AIEYo|M melg K|
Table 3. Figures of the plan

ALRA] A7) 9.2x8.9x2.7([m])

7 81[%], ¥ 78[%],

AR g sl

; (3x2[m1)x2, p=0.08 t=0.89

3712 EQ1E: 28(m],

(B goin | EE
Ae : fmpy | 2E EULE: 6lm]

(a) AlEo|M =2 (b) AlEdo|M Hox

8 6. AIZ30|M Heizel X

Fig. 6. A plane and a bird’s-eye-view of
simulation




QIO IPMOINAY MRS YO RYNSH O[T A

4.2 FY NBYOM BN

AYelME 2 AFHUE T 22LEE T}
& 5] 98] QT2 e ALetn 2EAME S5t
of F% 2=ghs SAEYEH, ol FH @

7 2 @R} AIzte g AlEdoldS 3 Byrh
AEHO|AA HFEE 714 o)Al
& uf A FESS AHE3Th AlEE el Al
A ERJAEE AEFe] 2EAAN 9 2 9A]9] 7]
Hog AFoA 28ml% 6lm] B Ao}

AEdoldE At A of F 4~67 o]
T =S 9T, 3 @2 AA FE 2=
vl Bgioh geul AlEele]d T2 a3l Ful
nlo]22¢ CIE EF 8338 AHSIRE, A&
ol defl o3 &k AA FF25} o7}tk
upeba] Z2xzke] AdiAQ) va v ths §9H e ¥
&S Hus Bk

E:3 4. AIEY 0143} A8 st =8 Z(HHB)
Table 4. Luminance of daylight by simulation and
experiment(clear)
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Table 5. Luminance of daylight by 3|mulat|on and
experiment(partly cloudy)
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A 261 | 104 | 040 | 8041 {53851 | 067
84| 743 | 317 | 043 | 14646 | 59465 | 0.40
9N | 820 | 353 | 043 | 94891 | 38287 | 040
10Al| 847 | 368 | 043 | 756.49 | 31955 | 042
114 1445 | 574 | 040 | 866.85 | 36697 | 0.42
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154 822 | 365 | 044 | 85999 46241 | 053
164 770 | 341 | 044 | 55855 | 25691 | 046
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Table 6. Luminance of daylight by simulation and
experiment(overcast)
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%7Ha) | BU(b)| ba |E7HA)|AWB)| B/A
A1 783 286 0.36 5 37 6.87
84 | 34 126 036 | 11059 | 6638 | 0.60
941 | 576 210 036 | 16339 | 86484 | 0.53
1041 759 277 036 | 18366 | 93695 | 051
114 881 322 036 | 203.35 | 99.817 ] 050
124 932 341 0.37 |22892 | 50.739 | 0.20
1341 911 333 037 | 61475 | 21738 | 0.35
14A1] 818 299 037 | 12845 | 76.082 | 0.59
1541 659 241 037 | 84525126583 | 0.31
16A1] 446 163 037 | 29849 | 12656 | 0.42
174 192 70.3 037 | 18884 | 87625 | 0.46
184] 0 0 0.00 0 0 0.00
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simulation and experiment(overcast)
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