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) 1 2 3 4 5 6 7 8 |9%zxm
s 94 | 3065 | 1,650 | 1,190 | 936 | 2906 | 1,534 | 1,115 | 909 | 76298
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&%) 135 4.6 2.9 1.9 135 4.6 2.9 1.9
T o =E\0 . . . . . . . .
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2,000 | 2,000 r
1,500 r 1,500
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500 f 500 |
0 - . . 0 . . .
1 2 3 4 5 6 7 8
kS EHRH
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1,000 r 1,000 r
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<E 45> & Y Mo offt 7|E nHe =x Fx (Eheliux)

g 22E 2 3 4 5 6 7 LS
3R] 9A] 5190 | 2,960 | 2,180 | 2,500 | 5,390 | 3,230 | 2,440 | 2,954 70,200
akA] 124] | 5,830 | 2,600 | 2,140 | 2,310 | 5550 | 2,680 | 2,170 | 2,400 83,700
A 3A] 4,820 | 2,400 | 2,060 | 2,710 | 4,730 | 2,350 | 2,280 | 2,690 76,700
A 9A] 28,200 | 6,270 | 3,440 | 4,000 |23,600 | 5,120 | 3,770 | 3,760 39,100
A 12A] | 43,400 | 6,440 | 4,380 | 4,040 | 42,800 | 6,360 | 4,540 | 4,210 56,800
534 25,300 | 4,810 | 3,510 | 3,540 | 27,200 | 6,310 | 4,570 | 4,070 42,900

lux 6,000 ‘\ lux 6,000
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4,000 4,000
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0 0
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35,000 \ 35,000 \
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15,000 \ 15,000
10,000 10,000 [ \\
5,000 A%.;.— 5,000 -~ |
0 : : : 0 : : :
1 2 3 4 5 6 7 8
=y =5
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_50_



ﬁo

o
‘mo
Nd
Ho

—_—

0

70

v

o]
mo
Nd
=)

3l

X

o
U
El

~

el A 0.45m
8,000A] 7,

gl

Z

17k 670
40W, 78

Zg7

=y
58

2

s

©
T

)

£& 66lm/wo]tt.

A AHS kR 05m, AE 09m

o

2)

B Al g

atol A5F
E=e s

Al Ab&# Lumen Micro 2000 ©] &

23 87 24

-
[e]

==
T

% %271 (300-600)1x 1l

226lux = A

(L9 4200 w4

’

a3l

2

H
K1

T
o

K
o

| ¢l

9

A
=

= o

46> 7|

<i

M
N
A e
ﬂ.ﬂ
1
N |
=| &
v
1
N | o
&
ﬁo
[o6]
0 {o}
[aV]
oQ
~| %
[aN]
oQ
© o0
[aN]
<t
Lo o)
[aV]
[o6]
<t {o}
[aV]
oQ
o oQ
[aN]
oQ
[aN] o0
[aN]
<t
— o)
[aV]
»
| =
~ |
Nd

(33 420) 7|12 o

_51_



T

A

o 2% &3 MDA H 2

]

3l

29 4

w

gk Algg 3 o yg A

)4

G AR o] 33

A A

ki3

2 9

5 %%

2.9.1 AAQAF A

GO ZAE 45em el 9 Al

d

Kl

1

=
e
o]

~

ol

% 055, ¥ 0.5, vte 020014 74 0.8,

gl

Z

7] WRARE

m¥

ox
H

i3

=
[¢)

o WAHI 7} 052 AAAFo] 7t

)

A

)

——
o

7ol =7] el

el

A

]

A

(3) AEFZA

s

bol 24

3} 202 AYs

}

et
T

1

ﬂo

g 99

3 Aol

B

o e

0

-

—

DEERE

=
=

7}

_52_



xr
H

ﬁo
W

B

e
of

)

=3

e}

&)

g

:A_l

-

e
i

I
o]

T

s
ﬂo

7N

[e]
=

i

§ vketell A 2m =olel 0.9m U H]

171 $139

3|

o
AJn
m
o

oF

K

I8

2)
il
7_]'—

S
QA

1
(¥ 4.22),

3

}Ef ol A 2]
= A9

1

Y

15

WA &% E o H
Aoz Ve

=

(19 4.24), (19 425

RHojF

47>2 7]

-
Ri

<

bl 7k A

o]

o

R

(19 4.23)

i

H

M
Nd

o
KR

1e] frsio] ASA ke,
- 53 -

[e]
=

A}



<E 47> ZFE AlSolMof ot FME MXA HHESS =2 2X (B2ux)

g 22E 2 3 4 5 6 7 S
31x 941 | 3428 | 2,178 | 1,835 | 1,606 | 3,834 | 2,173 | 1,783 | 1594 | 76,298
a2 1241 | 4,037 | 2,409 | 1,943 | 1,757 | 4,031 | 2,396 | 1,928 | 1,750 | 112,063
34 341 | 4,001 | 2,303 | 1,875 | 1,692 | 3,756 | 2,324 | 1,923 | 1,710 | 93244
=2 94 | 15504 | 14,068 | 13,465 | 2,263 | 14,996 | 2,851 | 2462 | 2,046 | 19,174
=) 124 | 51,322 | 6,627 | 5657 | 4,636 | 51,313 | 6,603 | 5599 | 4593 | 53,775
X34 29,737 | 4,375 | 3,711 | 3,084 | 29,935 | 4,716 | 4,102 | 3314 | 33,426

lux 6,000 lux 6,000
5,500 5,500
5,000 5,000 r
4,500 - 4,500

4,000 - 4,000

\ L
3,500 3,500

-\\

3,000 3,000 AN
2,500 2,500
2,000 2,000 f
1500 1,500

1,000 1,000
500 500 f
0 ; ; ; 0
1 2 3 4 5 6 7 8
EMXH MY
—— 51X 94| —— SIX| 124] —A— 51X 34| —8— 5}X| 94| —— SEX| 124] —a— S}X| 3A|
(0% 422) HHBA| sixlel ZEREE(1~4) (T 423) BHBAl oiF|2] ZEEEE(E-9
lux 55,000 lux 55,000
50,000 f 50,000 ’\
45000 f \ 45,000 \
40,000 | 40,000
35,000 \ 35000 f
30,000 A\ 30,000 f \
25,000 \ 25000 f
20,000 \ 20,000 \
15,000 — - 15,000 n
10,000 10,000
5000 | \}::% 5000 t
0 : : : 0 ; s ;
1 2 3 4 5 6 7 8
=X R|E S
—a— 5X| 94| —— SX| 124] —A— EX| 34| —a— =% 9A| —— x| 124] —A— £X| 34|
(Ol 424) HHSA| SX|e] =EEEE(1~4) (O 425) HHBA| SX[o] =EEEZE(5~Y
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E2o ZEAL ZOE AL B 4 Atk <E 49>E FHE RI V2T
& 2965 BT wEsn glovt (19 43008 (19 43D Ut FRE RE
S8 B Eke] us) Aolsk gasyl Bout oW FE FPgol we

po
o

= e

<E 48> AFE AlZo[Mof ofFF MU MX|A HHZ = 2= (EH2l:ux)

! 2 3 4 5 6 7 g8 | 9rzw
3k 94 | 1618 | 786 | 632 | 488 | 1618 | 786 | 632 | 4838 | 15570
a2 124 | 2203 | 1,099 | 884 | 682 | 2203 | 1,099 | 884 | 682 | 21,781
3hA] 3A] | 1,926 | 935 | 753 | 581 | 1,926 | 935 | 753 | 581 18,536
T2 92 | 535 | 259 | 209 | 161 | 535 | 259 | 209 | 161 5,144
TA 124 | 1,161 | 562 | 454 | 356 | 1,161 | 562 | 454 | 356 | 11,173
EA3A 802 | 390 | 314 | 242 | 802 | 390 | 314 | 242 7,726

lux 3,000 lux 3,000
2500 2,500
2,000 N 2000
1,000 1,000
500 f 500 %
0 ‘ ‘ ‘ 0
1 2 3 4 5 6 7 8
=3 e
—&— 5FX| 9A| ——SEX| 124] —&— SFX| 3A| —— 5EX| 94| —&— SEX| 124] —&— SFX| 34|
(O3 426) S ZA| SlX|e] REEZE(1~4) (33 427) EH3A| sHX|e] ZEE2XE(5~9
lux 3,000 lux 3,000
2500 2,500
2,000 2,000
1,500 1,500
1,000 f ‘\\ 1,000
500 :\\: = 500 |
0 ‘ ‘ ‘ 0
1 2 3 4 5 6 7 8
MY E™xE
—m— %] 94| —— =% 124] —A— EX| 34| —— =% 94| —— =X 124] —A— E%| 34|
(O3 428) HH3Al SX|2| ZEE2ZXE(1~4) (33 429) HMBA| SX(2 ZEEZ2XE(5~9
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78,500
92,000
80,100
39,500
58,900
40,400

2,370
1,830
2,130

1,760
1,580
1,720

1,930 | 3,980 | 2,220

1,770 | 3580 | 2,120
2,420 | 3,750 | 2,040
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2,840 | 3,110 | 30,700 | 4,790 | 3,490 | 3,220

1,620

1,510
1,690

1,980
1,990

32,400 | 4,880 | 3,350 | 3,170 | 31,600 | 4,670 | 3,090 | 3,220
10,970 | 4,700 | 3,050 | 3,010 | 14,820 | 4,960 | 3,370 | 3,120

3,720 | 2,050
34,000 | 4,330

3,760
3,820

FA 124]
537

&4 9/
A 1272

5H#] 34]

A 9A]

[¢)



lux 6,000
5500 |
5,000 |
4,500 |
4,000 |
3,500 r
3,000 |
2,500
2,000
1,500 r
1,000 r
500 r

0 . . .

2

—8— S}X|9A| ——5EX[124]

(22l 4.32) 3txI2] 1~4X|H 9

lux 55,000
50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

2

—&— ZX|9A| —— SX[124]

(38 4.34) SXl2 1~4X&H 2

lux

6

—l— S}X|9A| —— SEX[124] —&— SFX|3A|

(22l 4.33) 3tx|2| 5~8%| & 2|

lux 55,000
50,000 r
45,000 r
40,000 r
35,000 r
30,000 F
25,000 r
20,000 r
15,000 r
10,000 r
5,000 r
0 . . .

8
SR

—l— SX|9A| —— SX[12A] —A— SX[34A|

(2@ 4.35) SX|2| 5~8XH 2

- —
TEREE

2) FW AL e 29 B A

FolE Eol Fo #e 94 1AL T A Ao, FANOLEmE 1
S WA meld @Al stm, AWw A & & dom, BHd AR 2
A she] Aol ZEREEESME TAHT 5 Aok dgmdelt 03mo)
HulE b 59 FWE 02m GA0E SR AAstm, dwa 2YYS 19
stol mpetel A 18m olstel = AAsA @keh AU PHEIAR WAl
¥ES Wl gt (09 430 £9 TS A0S 9 W 59 &
58 noEd
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OHI
. 1sog =
S - O

||I I - LT

I

03

rd

HiF

=
K

(23 436) FH dxlofl o5 74 et

BrZo] zwzol7t AA ATk (T¥ 437), (19 438)L &A1 7

Aol 2% FxER FAANte] 2RI} Huste] 53 HEFo £k A
o7} A% AL B 4 vk (29 439), (¥ 4400 TA9 74 AHe %

TEXEE YEd 3oz A7tE AAMdF foe] dAs "ozl AL =

AT

<E 411> AFE Al2olMof| o3t 2o MAA HHIZe =& 2; ()

gq 28] 2 3 4 5 6 7 8 P

3hA] 9A] | 2,760 | 1,874 | 1,382 | 1,241 | 2,705 | 1,790 | 1,329 | 1,222 | 76,298
3HA 1241 | 3413 | 2,354 | 1,711 | 1,582 | 3,405 | 2,339 | 1,701 | 1,576 | 112,063
3hA] 3A] | 3,062 | 2,046 | 1,507 | 1,397 | 3,101 | 2,121 | 1,553 | 1,417 | 93,244
BA 94 15247 | 3,189 | 2237 | 1,748 | 14,750 | 2,509 | 1,905 | 1572 | 19,174
EA 127 | 8637 | 4,801 | 3303 | 2,632 | 8626 | 4853 | 3,262 | 2597 | 53,775
EA3A | 29,161 | 3,423 | 2436 | 1,987 29,295 | 3,773 | 2,699 | 2,159 | 33,426
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lux 6,000 lux 6,000
5,500 5,500
5,000 r 5000 r
4,500 r 4,500 r
4,000 r 4,000 r
3,500 r 3,500 r
3,000 r 3,000 r
2,500 r 2,500 r
2,000 r 2,000 r
1,500 r 1,500 r
1,000 1,000
500 | 500 |
5 ‘ ‘ ‘ 0
1 2 3 4 5 6 7
= =
—8—5X| 94| —— 5| 124] —&— SIX| 34| ——5X| 94 —— 5| 124 —&— %] 34|
(22 437) HHBA| Hxle| ZEREE(1~4) (22 438) HHBAl Bxle| TERET(5~)
lux 55,000 lux 55,000
50,000 50,000
45,000 45,000 |
40,000 40,000 |
35,000 35,000 |
30,000 30,000 r
25,000 25,000 |
20,000 20,000
15,000 15,000 F
10,000 10,000 r
5,000 5,000 r
0 ‘ ‘ ‘ 0
1 2 3 4 5 6 7 8
SEXH SEXE
—B—FX| 94| —— Xl 124 —A— FX| 34l —&— FX| 94| —o— x| 124 —&— S| 34|
(22 439) HHBA| S|o| ZEREE(1~4) (22 440) HIA Sxlo| ZEREE(6~9)
FHTA 7 A He] 2w BEIXE <FE 412>F FAdbe] vlE] durzo g e
EEEEE Wl vk (AH 44D, (2" 442)2 A9 REwEER F7t
= = o O 2=
o] 2E7F FAdnke] mls) vtopx Em=ae] Aoyt ZRes = o Adth
(1" 443), (LY 4408 $A9 2R IER F59 BEZo 2exs 9
o AWAoR B ZEREE Hola Atk <HE 413>E FHE LIE B
T AR FRFEol V= FHE 2%l =FEta Ak (LF 445), (LY 4.46)
T TRE TEER AN wE] Ut HE5] At FolSfles &
At
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<E 412> AFEH AlEeloldof oFt F MXAl SHIe =& EE (THux)

g 22E 2 3 4 5 6 7 g8 |9yzw
32 9A] | 1,059 | 718 | 478 | 378 | 1,059 | 718 | 478 | 378 15,570
ahA] 124 | 1481 | 1,004 | 668 | 515 | 1481 | 1,004 | 668 | 515 | 21,781
akA] 34 | 1,261 | 855 | 569 | 438 | 1261 | 855 | 569 | 438 | 18536
BA 94 | 350 | 237 | 158 | 122 | 350 | 237 | 158 | 122 5,144
BA 124 | 760 | 515 | 343 | 264 | 760 | 515 | 343 | 264 | 11,173
EA3A 526 | 356 | 237 | 183 | 526 | 356 | 237 | 183 7,726

lux 3,000 lux 3,000

2,500 2,500
2,000 2,000
1,500 1,500
1,000 1,000
500 500
0 0
1 2 3 5;11 . 5 6 7 5% .
—— 5}X| 94| ——SIX| 124] +6FKT3LT —— S|X| 9A| —o—S|X| 124A] —ﬁ—a:x\ 3Al

(3B 441) HHESAl HX|e] ZEREE(1~4)

lux 3,000

2500 r

2,000

1,500

1,000
500 ‘g\g

0

1 2 3 4
= X

—W— %] 94| ——FX| 124

(2! 443) HHBA| EX|o =T EZT(1~4)

(32 442) HHESA| SHX|2| ZERZE(6~9

lux 3,000

2,500

2,000 r

1,500

1,000

500 E E

0

5 6 7 8
%

—8— SX| 9A| —o— x| 124]

(O3 444) HHBA| EX|o ZEEZT(5~8)
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<E 413> AFE AlZelo| Mol ot Ty MHXA HdHIZe FHAE EX
Z4X A 1 2 3 4 5 6 7 8
THE(%) 6.8 4.6 3.1 2.4 6.8 4.6 3.1 24
% 15 % 15
14 14
13 13
12 12
1t 11
10 t 10
9 9
s ?
g I\ ! _
. 5 ~—_
2 — . 2
1 1
0 ; ; 0
1 2 3 4 5 6 7 8
EEXH ZHEXE
(O3 445 1~4X[®-e FEE EX (0% 446) 5~8X[Fe F&2 EEX
@ 24 2Fo A ot 4
B FUs st A Fdnt gial FHE AXA st 29 BFAE S EAF
3}

g 2 2 3 4 5 6 7 8 |9rz=
at# 94 | 2,610 | 1,630 | 1,310 | 1,670 | 2,720 | 1,780 | 1,440 | 1,800 | 73,800
a2 1241 | 2,700 | 1,450 | 1,110 | 1,350 | 2,810 | 1,650 | 1,220 | 1,420 | 85,200
at#] 341 | 2,340 | 1,510 | 1,250 | 1,770 | 2,390 | 1,470 | 1,290 | 1,660 | 72,800
E2] 9A] | 8470 | 4,130 | 2,880 | 2,920 | 8910 | 3970 | 2,810 | 3,050 | 37,300
E2] 1241 | 8600 | 4,600 | 2,840 | 2,680 | 9,010 | 4580 | 2,880 | 2,630 | 56,400
EA3A | 7,380 | 3,950 | 2,690 | 2,860 | 8,840 | 5040 | 3,230 | 3,080 | 38,700
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lux 6,000 lux 6,000
5500 5,500
5,000 F 5,000
4500 4,500
4,000 4,000
3500 3,500
3,000 3,000
2,500 - 2,500
2,000 I 2,000
1,500 1,500
1,000 1,000
500 500
0 0 : : :
1 2 3 4 5 6 7 8
=M ZMR|H
—— 51X 94| —— 5EX[124] —Ah— 5}X|3A| —— 5X|9A| —— 5X[124] —k— 5}X|3A|
(O™ 447 stX|el 1~4X|He =E 22X (O™ 4.48) otX|e| 5~8X[He| =T EXE
lux 55,000 lux 55,000
50,000 | 50,000
45000 45,000
40,000 T 40,000
35,000 35,000 F
30,000 | 30,000
25000 25,000
20,000 [ 20,000
15,000 | 15000 |-
10,000 f 10,000
5000 | l\.\._' 5000 - .\§._‘
0 : : : 0 : : -
1 2 3 4 5 6 7 8
§XO{X[7H é@ﬂﬂ
—— SX|9A| —— SX[124] —A— SX|34| —— SX|94| —— SX|124] —A— SX|34|
(0% 449 X[ 1~4X|He| =X (0% 450 X2 5~8X|Hel =EE&EL
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< 415> 7 wjAIREe] 8AHe 2EE HlwE Ao® 49 4 w7t o

ZAkololl A3k 1, 4, 5 8A AN M =& %

gl 2, 3 6,7, AAANAE 3¢€ 39 £ WAt =2 25 dERY I Y
A 33 2 WA 7} 400luxelde] ANkHo® nE ZERFIEE Ugit <#

416> F 2%, A 25, A2 25 2 FALEE Ugd Aow HF %

9 Al Eel glolAl 34 38 4 WAL g FE Ao ehgt,

<E 415> Q13 =" ufx| JjMdotel XFEYH =T Ex v|Ww (EH2f:ux)

- SRR 2 3 4 5 6 7 8
44 23 5= HjA 572 402 404 584 573 404 406 585
44 23 53 ujA 500 439 441 517 501 441 442 517
3¢ 33 3 "X 486 525 527 498 487 527 528 499
34 33 44 ujA 452 635 637 467 452 636 638 468

<E 416> 913 =Y uix| sjMdotel =z 9 FHI HlW (SH2]:fux)

2w wgw| BULE HAzx HrxE Hax® Holxz=
dezg WAL (lux) (lux) (lux) JAARZE | /H Zv:}_E
44 23 2 WA 399.3 693.3 129.5 31 54
44 23 3 WA 391.7 570.6 130.3 3.0 4.4
3¢ 33 3 HW X 439.8 649.5 183.9 24 3.5
349 33 3 A 437.1 643.1 169.1 2.6 38

(3) AT AF

39 38 57 wMAE 74 297

g
o
kol

2 T WZE dFz Adste DAl W
4ol I IRlow dAE A9 Aojet £ AdE vw 5 Adn WY
WAL ZF AojE Austa, AAAfFel o 23 Ao oyx] Algo] ugh
AAAN S =X 2 EZ(Nomograph Tool)E ©|&3te] B4, =RIagis 7
wolu A, e 21 Sol weEl AAAG A=E AdeA BEHE 5+ de =R
stk AA =42 F S9AIY] Ao R o] Folx dom 1A 3EA A =

4, 5HAES 918 FH| I ol
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e B AN RRN AR
i RERANMA R -
7o T T R -
DR ﬁaa&qm- «
g TN
Seeiel TN
. A H .
E oA =
L 4 1 l:.'l' 1 | ]
| Fuil e ..-|—--._.'_._.-$: -'\: )
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1 P T
¥ E;E =1 .i-"f .-'"5:"-"# |H - Eii
= T E E =L LA HH = ; §
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i " b B
N - b
i -
i abi i 0.36-ai (1] [ " .-"'r’. =
(18 456) =28 = 2B (a8 457) =2aal= 4

A=A Az w&S Teke dAR (2" 458)9 =RIagE 55 ol &

rot

t},
23 Aol g ol &stA] &S w wAo A AR AR 1980417, JHAAQES] e
WA oz HAY¥aE 325Wx2071/67.5m =9.6W/m*(0.87TW/ft) o2 A7t
9.6W/m*x19804] 7+=19.1kWh/m*-yr (1.72kWh/ft*-yr)e]t}.

ZF AojE ol &3t Aol &8 70%el o] Azr w9 wWHT dHEs}F
0.7x19.1kWh/m*-yr=13.3kWh/m*-yr (1.2kWh/ft*-yr)o] ==z 9 wzxg
58kWhe] d¥& H7et 4 Qrh. ol& H&o= 3itatd, g A|Ade] o=
Qo] Hi 65¢/kWh (0.05$/kWh)ol= 2 ZFA|oAZ S &x e 7ty
WA W dYdle 83655¢¥ola, @A ALS 3 JhHMe Agol=
58559¢ 0] Hof, Azt wAd =W d¥H] 250069 A4+ A

71E o] AW F3% 137 AAA an dHE 49Wx13=637TWolal, <l
AY Fahi= 1,261kWh, A8 #]82 81,982¢ 19, =4 A& A &= A
oke] 22W 335 39 33 7 wjx¢re =¥ AE 325Wx20=650W, Azt A

Fi
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21027 73 /A F7t

<E 417> AFE A2 olMol ofF HHIA =2 ZE (TH2l:ux)

ol

9 AR 2 3 4 5 6 7 8 |drx=

7M1= w3055 | 1,650 | 1,190 | 936 | 2,906 | 1,534 | 1,115 | 909

69_};] Jnk | 3428 [ 2178 | 1,835 | 1,606 | 3,834 | 2,173 | 1,788 | 1,594 | 76,298
28 (2,760 | 1,874 | 1,382 | 1,241 | 2,705 | 1,790 | 1,329 | 1,222

71| 4,059 | 2,147 | 1523 | 1,251 | 4,040 | 2,125 | 1,507 | 1,243

Ef} FAuk | 4,037 | 2409 | 1,943 | 1,757 | 4,031 | 2,396 | 1,928 | 1,750 | 112,063
24 |3,413 2,354 | 1,711 | 1,582 | 3,405 | 2,339 | 1,701 | 1,576

71w 3401 | 1,786 | 1,284 | 1,058 | 3,510 | 1,888 | 1,352 | 1,087

Z f]] B | 4,001 | 2,303 | 1,875 | 1,692 | 3,756 | 2,324 | 1,923 | 1,710 | 93,244
=98 [3,062 2,046 | 1,507 | 1,397 | 3,101 | 2,121 | 1,553 | 1,417
7% | 14,827 | 13420 (12,630 | 1,491 |14,113| 1,976 | 1,553 | 1,236

Ef]] BN 15,504 14,068 | 13,465 | 2,263 | 14,996 | 2,851 | 2,462 | 2,046 | 19,174
=8 (15,247| 3,189 | 2,237 | 1,748 |14,750| 2,509 | 1,905 | 1,572
7102 | 46,758 | 3,864 | 2,724 | 2,085 |46,737| 3,815 | 2,662 | 2,035

Ej} Bt 51,322 6,627 | 5657 | 4,636 |51,313| 6,603 | 5599 | 4593 | 53,775
=n 8,637 4,891 | 3,303 | 2,632 | 8,626 | 4,853 | 3,262 | 2,597
71282 | 27,850 | 2,677 | 1,988 | 1,571 | 28,289 | 3,248 | 2,432 | 1,833

iﬂ AN 129737 | 4,375 | 3,711 | 3,084 | 29,935 | 4,716 | 4,102 | 3314 | 33,426
= (29,161 3,423 | 2,436 | 1,987 |29,295| 3,773 | 2,699 | 2,159
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9 TR 2 3 4 5 6 7 8 |drx=
|71 5190 | 2,960 | 2,180 | 2,500 | 5,390 | 3,230 | 2,440 | 2,954 | 70,200
Z ;] 3mk | 3720 | 2,050 | 1,620 | 1,930 | 3980 | 2,220 | 1,760 | 2,370 | 78,500
24 [2,6101,630 | 1,310 | 1,670 | 2,720 | 1,780 | 1,440 | 1,800 | 73,800
71w 5830 | 2,600 | 2,140 | 2,310 | 5550 | 2,680 | 2,170 | 2,400 | 83,700
Ef} 3duk | 3760 | 1,980 | 1,510 | 1,770 | 3,580 | 2,120 | 1,580 | 1,830 | 92,000
24 [2,700 | 1,450 | 1,110 | 1,350 | 2,810 | 1,650 | 1,220 | 1,420 | 85,200
71w 4,820 | 2,400 | 2,060 | 2,710 | 4,730 | 2,350 | 2,280 | 2,690 | 76,700
Z f]] FAuE | 3,820 | 1,990 | 1,690 | 2,420 | 3,750 | 2,040 | 1,720 | 2,130 | 80,100
=91 (2,340 | 1,510 | 1,250 | 1,770 | 2,390 | 1,470 | 1,290 | 1,660 | 72,800
712841 28,200 | 6,270 | 3,440 | 4,000 | 23,600 5,120 | 3,770 | 3,760 | 39,100
Ef]] 29t 32,400 | 4,880 | 3,350 | 3,170 | 31,600 | 4,670 | 3,090 | 3,220 | 39,500
=8 |8,470 | 4,130 | 2,880 | 2,920 | 8,910 | 3,970 | 2,810 | 3,050 | 37,300
712020 43,400 | 6,440 | 4,380 | 4,040 | 42,800 | 6,360 | 4,540 | 4,210 | 56,800
Ei} 29k 110,970 | 4,700 | 3,050 | 3,010 | 14,820 | 4,960 | 3,370 | 3,120 | 58900
=1 8,600 | 4,600 | 2,840 | 2,680 | 9,010 | 4,580 | 2,880 | 2,630 | 56,400
7184 25,300 | 4,810 | 3510 | 3,540 {27,200 | 6,310 | 4,570 | 4,070 | 42,900
iﬂ 24t 34,000 | 4,330 | 2,840 | 3,110 | 30,700 | 4,790 | 3490 | 3,220 | 40,400
=8 (7,380 | 3,950 | 2,690 | 2,860 | 8,840 | 5,040 | 3,230 | 3,080 | 38,700

x=
Anchs AuA7 dAlofel glo] E&H otk WAk Z3H(dimming) o]
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Abstract

A Study on the Improvement of Lighting Conditions

in Existing Classrooms

Hwang, Kyong-Ae

Department of Architecture

The Graduate School of Chung-Ang University
Advised by Prof. Eon Ku Rhee, Ph.D

Classrooms where students spend most of their school time are the learning
environment affecting students psychologically and physically. Nevertheless,
most of classroom has uncomfortable lighting condition. The improvement of
lighting conditions in existing classrooms enhances occupant’s comfort, the
learning environment and also saves maintenance cost by increasing energy
efficiency. Ultimately, the improvement saves resource and preserves the
natural environment.

Therefore, this study aimed to propose lighting conditions improvement

design process of existing classrooms in Korea.

Results of the study can be summarized as follows.

The improvement of lighting conditions in existing classrooms is a
procedure that intends to improve the performance of a building structure and
lighting equipment, creates comfortable lighting conditions by providing the
proper quantity and quality of light, and reduces electric lighting energy by

using daylighting, applying innovative lighting technologies.
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The proposed design process for improvement consists of the sequence of
setting a goal, analysis of classroom condition and evaluation of lighting
condition, proposal of improvement design, evaluation of improvement
alternative and decision of improvement design. The improvement of lighting
conditions in existing classrooms aims architectural integration, visual comfort,

energy efficiency and cost saving.

The case study was also conducted to demonstrate how to apply the
proposed lighting improvement design process in the real situation. The
problems of existing classrooms are insufficient illumination, poor uniformity,
glare, and low efficiency of electric lighting.  The lighting improvement
strategies were proposed in three parts such as an utilization of daylighting,
electric lighting improvement and efficient maintenance. They resulted in the

comfort lighting condition, energy and cost saving.

The lighting improvement methods proposed in this study are proved to be

adequate to enhance the lighting conditions in existing classrooms.
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