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ABSTRACT

The purpose of this research is to study the effect of the characteristics of
light shelf on the reduction of the energy utilization of artificial light in the classroom.
Faculty of Humanities and Social Sciences Phranakhon Rajabhat University was used
as a case study. The building was ages between 40-60 years and itis worth preserving
traditional architectural styles. The study investigated a 8.00x9.00x3.50 m classroom
with an opening on south-east side. A total of 16 light shelves were studied in terms
of amount of daylight by using computer simulation DIALux 4.13. The recommended
illuminance level for the classroom used in this study is 500 lux. The result shown that
the best solution of light shelf for the reduction of artificial lighting energy consumption
was option (G)-9 (a glass window with exterior member of 30° inclined from horizontal
and without inside member). This option can create only energy consumption of artificial
lighting 130.30 kilo-watt hour per year and electricity cost of 686.37 baths as well as
energy reduction from the original building up to 75.87%.

Keywords : Classroom, Daylight, Light shelf, Energy conservation
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1 (W-C)-1" (W-0)-1? (G)-17 - -

2 (W-C)-2 (W-0)-2 (G)-2 - 0°

3 (W-C)-3 (W-0)-3 (G)-3 - 30°

4 (W-C)-4 (W-0)-4 (G)-4 - 60°

5 (W-C)-5 (W-0)-5 (G)-5 0° -

6 (W-C)-6 (W-0)-6 (G)-6 0° 0°

7 (W-C)-7 (W-0)-7 (G)-7 0° 30°

8 (W-C)-8 (W-0)-8 (G)-8 0° 60°

9 (W-C)-9 (W-0)-9 (G)-9 30° -

10 (W-C)-10 (W-0)-10 (G)-10 30° 0°

11 (W-C)-11 (W-0)-11 (G)-11 30° 30°

12 (W-C)-12 (W-0)-12 (G)-12 30° 60°

13 (W-C)-13 (W-0)-13 (G)-13 60° -

14 (W-C)-14 (W-0)-14 (G)-14 60° 0°

15 (W-C)-15 (W-0)-15 (G)-15 60° 30°

16 (W-C)-16 (W-0)-16 (G)-19 60° 60°
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(W-0)-14 J Vv Vv Vv 412 88
(W-0)-15 J Vv Vv Vv 411 89
(W-0)-16 J Vv Vv Vv 411 89
(G)-1 J Vv Vv 439 336 164
(G)-2 J Vv Vv Vv 422 78
(G)-3 J Vv Vv Vv 418 82
(G)-4 J Vv Vv Vv 417 83
(G)-5 J Vv Vv 468 358 142
(G)-6 J Vv Vv 440 342 158
(G)-7 J Vv Vv 441 339 161
(G)-8 J Vv Vv 440 336 164
(G)-9 J Vv Vv Vv 431 69
(G)-10 J Vv Vv Vv 407 93
(G)-11 J Vv Vv Vv 396 104
(G)-12 J Vv Vv Vv 396 104
(G)-13 J Vv Vv Vv 424 76
(G)-14 J Vv Vv Vv 415 85
(G)-15 J Vv Vv Vv 418 82
(G)-16 J Vv Vv Vv 418 82

Y MHNEDAANNARIATIURRETBAINIATT I 500 lux
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A9 3 wasulninugeadna Aladns-dalnaal) wazanluidinuaelszhin
wazA WA Nanae Wamaufugluuudsma (wWesidus)

5 o _ . alWiianas
sy, wmmu‘lvjﬁlﬁummw Al uslseRng om s
o (NaInR-galaa/1l) (un) PR P
AILAN (1asidun)
(W-C)-1 Base case 540.10 2844.94

(W-C)-2 398.47 2098.89 26.22
(W-C)-3 407.91 2148.63 24.48
(W-C)-4 419.24 2208.31 22.38
(W-C)-5 419.24 2208.31 22.38
(W-C)-6 443.79 2337.63 17.83
(W-C)-7 45512 2397.31 15.73
(W-C)-8 458.90 2417.21 15.03
(W-C)-9 368.25 1939.73 31.82
(W-C)-10 409.80 2158.57 24.13
(W-C)-11 424,91 2238.15 21.33
(W-C)-12 428.68 2258.05 20.63
(W-C)-13 406.02 2138.68 24.83
(W-C)-14 415.46 2188.42 23.08
(W-C)-15 417.35 2198.36 22.73
(W-C)-16 415.46 2188.42 23.08
(W-0)-1 290.82 1531.89 46.15
(W-0)-2 154.85 815.68 71.33
(W-0)-3 158.63 835.58 70.63
(W-0)-4 166.19 875.37 69.23
(W-0)-5 186.96 984.79 65.38
(W-0)-6 245.50 1293.15 54.55
(W-0)-7 262.50 1382.68 51.40
(W-0)-8 268.16 1412.52 50.35
(W-0)-9 134.08 706.26 48.92
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A9 3 wasulinasadng Rladms-daluea) wazA i Laslsshng (um)
LazA W Tianaa Lﬁ'mﬁﬂuﬁugmmu%@ﬁu (Uasidus) (sie)
. wé“qmu'lviﬁl'ummdw Al s seRng Lﬁ-:;v:?;:izilu
* (NlaInA-g2laa/1l) (un) L oA e e

AILAN (Lasidun)
(W-0)-10 177.52 935.05 67.13
(W-0)-11 185.07 974.84 65.73
(W-0)-12 186.96 984.79 65.38
(W-0)-13 156.74 825.63 70.98
(W-0)-14 166.19 875.37 69.23
(W-0)-15 168.07 885.31 68.88
(W-0)-16 168.07 885.31 68.88
(G)-1 309.71 1631.36 42.66
(G)-2 147.30 775.89 72.73
(G)-3 154.85 815.68 71.33
(G)-4 156.74 825.63 70.98
(G)-5 268.16 1412.52 50.35
(G)-6 298.38 1571.68 44,76
(G)-7 304.04 1601.52 43.71
(G)-8 309.71 1631.36 42.66
(G)-9 130.30 686.37 75.87
(G)-10 175.63 925.10 67.48
(G)-11 196.40 1034.52 63.64
(G)-12 196.40 1034.52 63.64
(G)-13 143.52 756.00 73.43
(G)-14 160.52 845.52 70.28
(G)-15 154.85 815.68 71.33
(G)-16 154.85 815.68 71.33
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sU# 11 Aretien1eNaeINIsAnfAeasyauwadluaAng

YALAUDLLU

E 7|
o Aal o Ay o

Ao o = o v o Ao & o = v
annsaae luaisindiidadninluGesananldinn1ds asinafiudeys
114199 08.00 - 16.00 1. Tuan wiesduuvlilss (Clear Sky) Wintiu lunnsAneaiasialy
= @ v | = ¥ = a o ]
ArsEinsLiLdayalutasnanau Lazinsdngluuudueni an nwiesinuunimsndou
(Partly cloudy) 1138 @aNIWRsHN L LULENANIN (Overcast Sky) tialidayaiainugnsies
I GRETN

nafAnssNUsenA
YDUDLNITATY LIA.AT.UIAITION NIEATY AT.ATAT 43R LAz AT. U190

1
=

AUUnNBsA §iAEnEse o wazuiieiiulszaunisniaonuimusiEnsulagenis

a o

ar a X v -dl v o =
LAZUIRURUNICATUATALATI ANNTN MBIT NNALRTINONHLNEITBEINTNIUINE U
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