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(An Analysis of Daylighting Performance of Light Shelf in Office Building)
SIEY . YOI . Lo
(Byung=Il Park - In—Ho Yang - Mi—Hyun Na)
2 o
B =Fe B FANE APRAAE §8402 HEH F Q= V|IEAHEE AAsHE Aotk FAvle A
A E#olAE A8l 3Ds Studio Max ZTZ13o] AMEEQ o BMEke] T griuialg, Ax|Ztes go
5

s =F3AUT B2 o HAYS offete] PAwte] HAATE EM3ATh AlEH o
S A T e der Yehhtt

&
2
1o wa
B

za
A A3 ARl PG AAToER 2245

Abstract

The purpose of this study is to present the design guideline for an effective application of Lght shelf in office
building. For this, the computer simulation using Daylighting System of 3Ds Studio Max was performed, and
the optimal values related to design factors such as a depth, a surface reflectance and a installation angle of
light shelf were obtained. Then daylighting performance of light shelf using the optimal values was analyzed,
and the simulation results show that the installation of the optimal light shelf can improve a indoor lighting
environment in office building.
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Table 1. Determination of simulation variables

Variables Contents

Indoor 0.2~0.6[m]
type  |(Interval 0.2[m])

Outdoor 0.4~1.0[m]

Depth of light shelf

CpLh of fight she type  |[(Interval 0.2[m])

Mixed 0.2~1.0[m]
type (Interval 0.2[m])

Installation height
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Fig. 3. Room model for simulation(unit : (mm))
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Table 2. llluminance according to room depth of
outdoor light shelf(unit : (lux))

th of light
Depth of lg Season South | East{ West
shelf({mm1)
vemal/a'utumnal 42 | %61 | 258
equinox
200 sumimer 238 | 183 | 200
solstice
winter 568 | 255 | 234
solstice
vemanutumnal 23 | 264 | 256
equinox
400 SUrMer 256 | 189 | 201
solstice
Winter 566 | 236 | 236
solstice
verna]/a'utumnal a3 | 267 | 258
equinox
600 summer 248 | 189 | 201
solstice
winter 572 | 238 | 236
solstice
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Table 3. llluminance according to room depth of
outdoor light shelf(unit : (lux])

) Depth of Season South| East { West
light shelf([mm])
vemal/a.utumnal a1 | 209 | 280
equinox
400 SUMET 1 156 | 173 | 229
solstice
winter 482 | 210 | 249
solstice
Vemal/a'utumnal w9 | 22 1 219
equinox
600 SUMMET | 155 | 168 | 231
solstice
wnter 499 | 203 | 249
solstice
1/aut; |
verna /a.u umnal | oo | oo | oy
equinox
800 SUIMET 1 499 | 170 | 222
solstice
winter 501 | 212 | 243
solstice
1
vemal/a'utumna Ny
equinox
1,000 SUIMET | yse 1174 | 210
solstice
Vinter 550 | 215 | 240
solstice
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Table 4. llluminance according to installation
angle of indoor light shelf(unit : {lux})

I lati
nstal atjon Season South | East | West
angle([°])
aut al
vemal/autumnal | o0 | o7 | 957
equinox
10 summer solstice| 257 | 202 | 202
winter 503 | 242 | 235
solstice
vemal/autumnal | o | o7y | oo
equinox
20 summer solstice| 259 | 194 | 200
winter 604 | 237 | 229
solstice
t
vernal/autumnal |0 | ogn | o5y
equinox
30 summer solstice| 259 | 195 | 201
int
wnter 614 | 238 | 233
solstice
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Table 5. liluminance according to installation
angle of outdoor light shelf(unit :

(lux))
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Table 7. llluminance according to surface
reflectance of outdoor light shelf

- (unit : (lux))
I
nstallat:on Season South| East |West
angle([°]) Surface
vernal/autuminal 431 | 198 | 266 reflectance Season South| East |West
equinox (%D
10 summer solstice} 237 | 141 | 206
winter vemnal/autumnal | qo0 | ogg | o5y
. 601 | 193 | 240 equinox
solstice 60 Isti 200 174 | 204
al summer solstice
vernal/ a'utumn 506 | 199 | 262 : :
equinox winter solstice | 563 | 214 | 234
20 summer solstice| 320 | 142 | 204 vernal/autumnal
witor . malautumnal | oo | 938 | 258
: 674 | 195 | 241 70 cqunox
Z‘;Sﬂtce - summer solstice | 201 | 175 | 204
vermnavautumnat) go1 | 202 | 266 winter solstice | 567 | 214 | 235
equinoxX
30 summer solstice| 415 | 146 | 210 Vem(iﬁutimnﬂ 361 | 240 | 257
winter no
80
solstice 729 | 196 | 241 summer solstice { 199 | 174 | 203
winter solstice | 570 | 214 | 234
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Table 6. llluminance according to surface
reflectance of indoor light shelf

(unit = (lux))
Surface
reflectance Season South | East | West
(%D
Vernal/a'utumna] a3 | 270 | 258
equinox
60 summer solstice| 244 | 192 | 203
winter 574 | 239 | 239
solstice
vemal/a.utumnal 46 | 273 | 258
equinox
70 summer solstice| 242 | 192 | 203
Winter 579 | 239 | 234
solstice
vemal/a.utumnal a3 | 272 | 258
equinox
80 summer solstice| 244 | 192 | 203
Winter 575 | 241 | 233
solstice
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Orientation and . Room depth([m])
Time

season 117 | 156 | 195

South 08:00 230 | 134 | 210

outh - 1™ 900 | 235 | 171 | 153
summer solstice

16:00 191 | 127 | 201

South 08:00 39 35 34
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Table 9. [lluminance according to room depth in

room with light shelf(unit : (lux])

Orientation and

Room depth([m])

Time
season 11.7 156 19.5
B 8. Mo} i 4ol A0l mE R East 08:00 | 1,647 | 1,001 | 310
Table 8. llluminance according to room depth in vernal/autumnal | 12:00 | 255 183 188
room without light shelf(unit : {lux)} equinox 1600 | 178 110 134
Orientation and . Room depth([m]) 08:00 608 339 211
Time East
season 11.7 | 156 | 195 . 12:00 183 148 143
summer solstice
East 08:00 1264 | 475 | 235 16:00 | 139 96 86
vernal/autumnal | 12:00 247 | 175 | 216 East 08:00 18 15 13
equinox 16:00 184 | 115 | 139 . , 12:00 | 226 145 203
winter solstice
08:00 534 { 301 | 213 16:00 99 57 80
EaStl ool 1200 | 182 | 144 | 149 West 0800 | 97 | 57 | 62
summer soishice 16:00 144 | 100 ! o1 vernal/autumnal [ 12:00 | 257 162 216
08:00 17 13 11 equinox 16:00 | 591 338 254
. tEastI ; 12:00 232 | 143 | 216 West 08:00 | 133 82 81
winter solstice -
. 12:00 | 202 139 253
16:00 102 o8 86 summer solstice -
West 08:00 98 58 66 16:00 | 445 272 184
vernal/autumnal | 12:00 | 270 | 165 | 223 West 0800 | 42 | 4 | 4l
equinox 16:00 562 | 319 | 267 winter solstice 12:00 | 235 138 213
w 08:00 136 84 86 16:00 | 526 320 230
eStl ol 1200 | 213 | 140 | 161 South 0800 | 220 | 151 | 160
summer solstice .
16:00 476 | 277 | 198 vemal/a%utumnal 12:00 | 403 260 210
w 0800 1 Al a1 equinox 16:00 | 389 232 250
| West 1200 | 246 | 140 | 217 South 08:00 | 228 | 131 | 201
winter solstice 12:00 230 162 142
16:00 431 | 245 | 191 summer solstice o001 158 2 152
South 08:00 | 220 | 127 | 171 08:00
vernal/autumnal | 12:00 165 | 270 | 230 South 12:00 73291 33:3 23;]
equinox 1600 | 392 | 221 | 257 winter solstice -
16:00 | 451 262 199

IRy . MY =8N 227 M8, 2008 8%




2 Ueht

£ iR FAuke] 271 600(mm), &% 4
uke} A7]= 800lmml= k= Aeo] FRES AHA
3 R 5 e Aoz Jelton, Bk
E oo IR 7Eole Aol AEW ¥
LSS AAA AU ZEE Fols AoR Y
ERstT.

ob2e W ZE Fvto] Fife] AAHe 4

[s)

Mol A9 27t 27T 0 F Al 2t YA}
2 5@ 4 g Bk olel @ A9E ANE A

5 9l A% Fol I 4 Besk s o
goEc de)n Faue) 88 S04 F39
Nagel s RThs g 52, 54 gl tS
a9l Aow vehgeh

10, MU M &0 NS Hw
Table 10. Comparison of daylighting performance
in room with or without light shelf

Room without| Room with
Light shelf sh
18T S SNAPE | jight shelf | light shelf
Installation angle([°]) NA 30
Depth of indoor
NA 600
light shelf(fmm])
Depth of outdoor
NA 800
light shelf(lmm])
time 12:00 12:00
Orietation South South
Mean
389 465
illuminance([lux])
Minimum
14 53
illuminance([lux})
Uniformity([%]) 35 113
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Fig. 4. Daylighting image of room without light
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Fig. 5. Daylighting image of room with light shelf

Journal of KIIEE, Vol. 22, No.8, August 2008



a3 4 2 IY 55 AlEHAE B8 ARE o
uix 2 viehd Zloltt o] AL ek 124100141 =t
d A AEE T aYe M2 alas] 2E duk A
FAle) AAEe] 3t o] dAg AFRA e HE
Bk ofFm, BAS AAR AR S HY

ol o] ¥A Ueha 3l & & AUtk

3.22 BH X A0 OE WY 85

9 6~118 AR 89 E Al e A A
& Uebd ok 2 2ol xet ol W] of
e dibo] 2= JME Fesiv] MNP FFL
FR8E T AW ASE 4 F U 98 A
$ 400[ux]oll vlxA) Z2PQ £%7F RAE Ao

1600
1400
5 1200
§ 1000 \\7 J——cast
€ 800 \ -~ s0uth
= e WES |
5 600 \
=400 i ¥

200 - -
0 A 1 i . L i i
8 9 1011121314151617
Hour

a8 6. ZMu0] gis o X (EFE)
Fig. 8. Hlluminance in room without light
shelf(the vernal/autumnal equinox day)

1600 %
.. 1400 \

1200
1000 —e—east
800 ~ - south

llluminance(lux

400 %
200
0 ,
2 9 1011121314151617

Hour

|

L —A—west
600

S:.. = - A

IS SO0 T SN R |

I8 7. MU MAAe| TE(ERE)
Fig. 7. llluminance in room with light shelf(the
vernal/autumnal equinox day)

g . M| =27 227 T8, 2008 8¥

EEDRE R S

1600
1400

1200
1000 —— east
800 —a— south

500 —&— west
400
200

8 91011121314151617
Hour

g 8. ZMuI0| Sl Hol ZE(3A)
Fig. 8. llluminance in room without light shelf{the
summer solstice day)

lituminance{lux

1600
. 1400
3 1200
§ 1000 —e—east
.g 800 —a—gouth
S 600 \ —h— west

400 *
200 M
0 i A L A i L. I S 1

8 91011121314151817
Hour

8 9. ZMuE AN TE(8HA])
Fig. 9. Huminance in room with light shelf(the
summer solstice day)

1600
. 1400
200

=

lux,
—

Hluminance

—e— east
800 —a— gouth

igg !% —k— west

200
o et T

8 9 1011121314151617
Hour

8 10. #M8o| Sle A9 ZE(ER]D
Fig. 10. lluminance in room without light
shelf(the winter solstice day)

o
<
[«]




1o o
>
r\J
2
2
X
M
T
12
BN
b1
N
[N
a:
E
L

AnHoE B A7 A9 WA
oM 9873 45 MY F e

1600
_ . 1400
x
2 1200
[<)]
é 1000 —O—Zasth
800 ®-— sou
g _/'\_\\/\ —&— west
p=l

8 91011121314151617
Hour

8 11, M drIale) ZE(SX)
Fig. 11. Hluminance in room with light shelf(the
winter solstice day)

£ ATE AFA FEAA FATE ALt F
S 58702 o] &3] HF JIEARE vHRis)
F Ziolt), o] & 93) Fdwis AEE o] ¥
AJ s Mg OIS AN St #
E&3gn, =29 A wg
3k Al BP0 e E3) A3

AT 1 A%E 2ok o

¥
1|
of

rEEl
L
2 be %

SR
F% g =
=

_?(_1‘
51
&
e =

of

A o
f.

go off Mt rx
2ot
M

S

3

L

=]

Lo

Z sl gloiAle UiE B
600fmm] ol o= WolAA ww, B4
232 B9 WALgol As7} Hol =
Pasts Zoz vegd

W] E wgo] Qlols W B4
= @ PoldSE £ W 5

o
(o b o
N O ©
—_ — —

1)
{93

2)

=l JINI
ot
=

!

RO vehgor], s AN 95 B4
WE BAol A8 A9 FAS 2F 4%
S Aoe et

3) WS FAW MAZAE Az me A 4
Sl glopi: alutel o} zt Ws) 2
% 257 FolAE Aoz UehAe e
7l 719U A% 98le 287t Rolxe A
o2 Yegn,

4 9F P BAAE Wsle] e A% 4
Sl QoME BAMe ZEr} 248 2%
Mah 2 Ao vshdow, Faue) e
2 200114 001 WAL B Aoz
R

5) Faute] Ewl vhalgol oe AP A%
Ao Y3 ¥ BY WALgo] vl

. O o

}q

43
ARukle] 44 HEF AU Eof 83
ASE A9t done - g3y
2% 712} g0lole) HY WAL HAskE R
o HhgAT Aoz ekt

6) Aol e Bl A% 45 B 2, A
Arlt) ejokel LG WE ZE Folk o
U BEFHoE Ae) 255t 2ujelq 36 A
5 s A9t e

A Y7t golska ul o] e FHol 9l

Y AEdolde] sl 22 A%, ARA5ol

X o Mr
=W

)

ofd

=
Folael A, A AAA AT 5 5
F3ol8 Azdle] 31 £415) g

f

]
+F

E oiFE 200645 SYBUVSHE a7y
C

SEECIESTELEEE

References

(1) W2, 3ds max 6 QE2I0] J|2AH, Aoteh 2003

(2) =AM, oM, 883, 0l8l%, “LightscapeZ 0| &3t
Mol AlEY o[ HIt A7, she) Lol LUX|E s
=28, H233 35, pp.93~102, 2003.3.

Journal of KIEE, Vol 22, No.8, August 2008



(3) oko|§ Jl/vl 0|/~1° )qoq IR “AIRT7LO|

11|8§, pp704-713 20058

(4) 2718, UHE, “AHME Hso JE E42M
LICHTSCAPES] {84 ZIP, stEAUUXRIRIg:| =&
Zl, 373, pp.110~118, 2003.

S (5) AUME, AEE, HE, “HUAE 0]88h MEALH
J1=2oiak AH W MSHI 2st A WEiAES
3l =2¢, M19A M3Z, ppl7/~184, 2003.3.

(6] X2 “CIokst MITHO| g 2t ALHOl A
S, ot ek MALEIRI=E, 2003.2

(73 Alfonso Solera and Pilar Oteizaa, Light shelf performance
in Madrid, Spain, Building and Environment, Volume 32
Issue 2, pp.87~43, 1997.2s.

(8) Santiago-Tomas Claros, Alfonso Soler, Indoor daylight
climate - influence of light shelf and model reflectance
on light shelf performance in Madrid for hours with unit
sunshine fraction, Building and Environment, Volume 37
Issue 6, pp.587~598, 2002.6.

(9) Lawrence Berkeley National Laboratory Davlight in
Buildings, A Report of IEA SHC TASK21, 2000

Y . MNYHYR=FT 227 T8, 2008E g€

O K Ap2IH O

IS (AhFE—

19629 1249 1943, 19903 2¢¥ A
9. 19929 29 AHgoistans
(AAD). & $AFIIAATARY A%

UL (R1-%)

1964 109 21448, 1990 29 Hevigtm A%ty
<. 1992d 2¢ Mg udstd AFda &9
(4Ah. 199%d 2¥9 Aedfudsd A5 &9
(HAD. @A BFUSE ASTHY @y, D@
A& 27345 o)Al (AHIBS Korea ©}AL

LI0I% (@ xx%)
1982 69 1994, 2008 29 B3 Ui A& Totw
zq). A4 FIUSE AERA L AuAdTH A7

gjetn A&
2 dzsn =9
P4,



