£ B MW X

BER#HEL BREHES /T
P ERET 9

PN KPR PERKEBE

EFER LR

Vi K =

2000



Bk B R X
BR#=EY BEHES BY
R EET B 9E

REHE R WA

MK EBER PR KB
EFERLER

Vi K &

2000



200042 12 A H
BN KR PEEZEKRERE
HIFRERLER(ERILE)

£ K B

FEARESY TEMELLEN wmS RS

2000 12 H H
LZEE Fl
%= A Fl
% B Fl



mr

11

il

v

)

A

cn o <H DN

i

wK

10
10

W

- 11

O
_Z__!

M
Nd

- 16

BAEd ol A

E%] /\]ggﬂo]/ﬂ xﬂcﬂ—
249 A& ol

16
16

1.

A

A

2.

35

H

V. 23 ¥

36

- 37



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

O 0 N o T = W N -

Fig.

Fig.10
Fig.11
Fig.12
Fig.13

Fig.14
Fig.15
Fig.16
Fig.17

Fig.18
Fig.19
Fig.20
Fig.21

LIST OF FIGURES

Calculation method of average illumination -:::::eeeeeeeereeeee 11
Photometry by five pOInts «wsw e sssssemsemsemsmissninnnns 13
Measurement position of average illumination «::::eweeeeeeeee 13
The values of photometry in classroom «::::eoeeeeeeeeeeeereeeee 14
Arrangement of luminaires in classroom «::ceeeeeeerereseeieeeeees 18
[Nlumination distribution of grid for four luminaires - 19
Iso-lux diagram for four luminaires «+«« =+ssesssesseeseenennss 20
Iso-lux diagram for four luminaires by colour -:-:::eeeeeeeee 21

Diagram of 3-D illumination distribution for four luminaires

.................................................................................... 22
[Nlumination distribution of grid for six luminaires «:-:-----: 23
ISO-luX diagram for SiX luminaires ................................. 24
Iso-lux diagram for six luminaires by colour «:-:::eweeeeeeeeeeee 25
Diagram of 3-D illumination distribution for six luminaires

.................................................................................... 26
[Nlumination distribution of grid for eight luminaires -------: 27
Iso-lux diagram for eight luminaires «::oxeoeeveseeereeeeerenee 28
Iso-lux diagram for eight luminaires by colour «:--:-eeoeeeeeee 29

Diagram of 3-D illumination distribution for eight luminaires

.................................................................................... 30
[Mlumination distribution of grid for nine luminaires -+ 31
ISO-].uX diagram for nine luminaires ................................. 32
Iso-lux diagram for nine luminaires by colour :::::weereeeee 33

Diagram of 3-D illumination distribution for nine luminaires

_ii_



Table
Table
Table
Table
Table

g s~ W N

LIST OF TABLES

Classification of illumination and illumination vaiues(K.S.) -=- 6
KS standard of illumination in classroom «:«eeseeeeeeereeeeeeee 7
Conditions of luminary and illumination in classroom -+« 10
Installation conditions of illumination and uniformity ratio --- 15

Simulation results of illumination and uniformity ratio -------- 17

- il -



A Study of Lighting Design for

Environmental Improvement in Schoolroom

Seung-Taek Jwa

DEPARTMENT OF ELECTRONIC AND ELECTRICAL
ENGINEERING GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

Supervised by professor Seong-Bo Oh
SUMMARY

School illumination with full volume of light and adequate
brightness is designed to help students better focus on their
education and produce an optimum atmosphere where students can
apply their utmost to learning. This paper presents study on actual
illumination environment of schools in order to figure out
illumination problems. Furthermore, it attempts to suggest an
optimum design for schoolroom illumination through computer
simulation. We try to attain qualitative improvement effect in school
illumination under the illuminaion plan which 1is based on
illumination maintenance and uniformity ratio that K.S. illumination

standard sets.
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du = Z+7; 226[Lux], 0.389, 0.228¢| 85 duwj+= Z}z+ 305[Lux], 0.412, 0.293
o ZHHYL 4 EAAE Table 4014 vl HA5 o
Table 4 Installation conditions of illumination and uniformity ratio
luminaire
number| four luminaires | six luminaires |eight luminaires
item
average photometry
illumination 160 226 305
[Lux]
uniformity ratio 1 0.275 0.389 0.412
uniformity ratio 2 S 0.228 0.293
BAzE7E 300[Lux|ihe WEEE B$E 40[W] double 8%5& AAI:
AR FAE1S 0412 FAE2E 029302 71X 05 B 03] wA] &
stal glo] VExE, #AEl B dARE2 BFE wSsie AALS AT
A
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BaxE, A%l #AE2 25 7IEXd ned 2345 BTk

Fig. 14 40[W] double 85< AHA|stlom oMo ==&* , Fig
15, 16 &7} 2= ¥ 4, Fig. 17< 339 37 25 B 1S YE
W Aol2, HAZE+ 314[Lux], #AE1Y FAE2E 27 044, 0282 Hf
25 ¥ 71FX2 300[Lux]o]lde g dsagA v FAE1H FAE2E 7]EX
%1 0.5, 03339 w23t A3kt

Fig. 182 40[W] double 95& X3l sw 2 dH
19, 202 S7F 2% EX 4, Fig. 212 329 ¥ = =&
Ao 2 HAFEE 350[Lux], FAE1H dAE2E 27 056, 0342 Hit
T, #AE1, dAE2 F53 24345 Bk

A

) g
R

Table 5 Simulation results of illumination and uniformity ratio

luminaire . ) .
four six eight nine
number .. .. Y ..
. luminaires | luminaires | luminaires | luminaires
item
average photometry
illumination 159 237 314 350
[Lux]
uniformity ratio 1 0.28 0.43 0.44 0.56
uniformity ratio 2 0.11 0.23 0.28 0.34
Fig. 59} Zo] 29 2d A=doldS st © 40[W] double 45, 65, 8
T, 9% W9 FHxE, FARE], wAE29] A= Table 50 A8
A=A 7k0] Table 49} Blwaj A 40[W] double 4%, 6%, 8% i€ HFExX
T, FASL, FAE2E 29 Y ABYolAS AS o @I A e
Ao g2 ENFHAY
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Fig. 5 Arrangement of luminaires in classroom

_18_




nlu? : [T el e Project EarThenancs oo Sculw
1 F a1y 07 176
Gl ¥, Iewioor 2 O Priips. Lighting BV, Emgm 1

Fig. 6 Illumination distribution of grid for four luminaires

_19_



ad (5] an B L2 ] L

=8 il £ ] i i EE ]

B ——= TPH MOims

i

Phillgs Lighiing BV,

Caicyl it ey 208 - -

Fig. 7 Iso-lux diagram for four luminaires

_20_



i A Carg Filesd e Conbour

G Gram = O80m
Hevidatern Sl Wi (e
Reaiill Type T it

LLLE
' HE
I
E
]
T
1 i " .
wjn
- —i TP T
& s mgm Mt e LU T o] roETiFariy ey
159 il a1 L
el ai indingr 2 O Pivies Lignng B ¥ M

Fig. 8 Iso-lux diagram for four luminaires by colour

_21_

L



Aveage WA Wi Progect malmnancs ey
50 it an

oar )
Caulia, ooor 20c T Prigs Lighieg BV, ' T

444

Fig. 9 Diagram of 3-D illumination distribution for four luminair

_22_



1. Calculation Results

1.1 Grid: Graphical Tatia
G | GedatZ= 050m
Fasut Typa | Tom v
¥
)
" Ll Foo Fuil 1L'_'lh st A
= *%’ ['!'—-'i. ™ "'_f* T
. 1% = T i Fi = b
£ i o L e B
8. | i ﬂ =0 ? 1=
HTNTeS ]
a A g L
= 1!1: :nl_! El 1-I||F
3 = 2 LJ-

an

Al

E 1] k] 1] L1 ] L] 1a ET S Al i [ 1] I [ 1] L&)
L
B —— TPH TEOES
M.z?. L] A Prommct maimenanos Ao S
w43 0.8 omn 176
Calouluk Ingloor 2. 0c Phiiss Lighing B v i

Fig. 10 Illumination distribution of grid for six luminaires
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