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A Study on the Window Planning of School Building
Using ECOTECT Simulation
-By Dynamic Daylight Simulation Using Weather Data-
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Abstract

Light environment in the school building is one of the most important elements of the plan in order to improve
student's ability to learn and the healthy growth. Thus, the window plan of the school building is a great addition to
improve environmental-friendly performance through the daylight control.

Daylight is highly beneficial for improving the indoor

environmental quality and reducing building energy

consumption, daylighting applications are scarcely considered, especially during the school building design process,
because of lack of previous studies on the light environment of student and complex simulation process. Therefore,
daylighting process were performed using ECOTECT, which has various advantage such as easy user interface and simple
simulation processes. ECOTECT simulation were performed using weather data. As a result, ECOTECT simulation are
performed for daylight autonomy and useful daylight illuminance. Using this data, Window planing is to propose and

effective method in the early stages of design.

7|9 Studs, FEE, 7IYHOIH, Ecotect 2011, DA, REXE
Keywords : School Building, Daylight Factor, Ecotect 2011, Daylight Autonomy, Useful Daylight Illulinanace
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Fig. 1. Simulation Unit

Table 1. Simulation Models & Elevation

WWR Simulation Model Elevation

15%

20%

25%

32. AlZEold 24

A B2 Aol T ZAHU(WWR) 15%, 20%,
2%5%2 A$-E A= *Ewli%glﬂ B FFESL A
7tA Z1EZz= A9 DA< UDIS] A& 48 & Urh

AlEFold RE FARY AUtolAREH AW <+
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QE HAE FLELS WWR 15, 20, 25%0l A 2] AlE# oA
23} (Table 203 o] AAEHI glow, 7] FFE
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Table 2. Simulation results of WWR 15, 20, 25% (Average Value)

WWR DF DA DA DA DA UDI
% % (100) % | (250) % | (500) % | (2000)% %
15 6.3 91.5 94.4 86.8 25.6 72.0
20 74 98.0 954 89.9 33.6 64.4
25 8.5 98.3 95.9 91.7 41.8 56.5

Table 3., Fig. 2.= WWR-15%%] 7 XA F=3F&
& uehiE, A dEow 4s Hoge] Fdol 7
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Table 3. The value of each point in the center of the Southern
aspect from WWR-15%

Simulation Point
1234506 7|8 9[10]11|12| 13| 14|15
DF |18.014.7 9.5| 6.9| 5.4| 4.3| 4.0| 3.7| 3.7| 3.7| 4.2| 49| 6.4] 9.6/10.9
DA
100

DA
250

DA
500

2%6\0 87.784.7 66.5 42.4 24.8 0.0] 0.0| 0.0| 0.0| 0.0| 0.0|14.1}37.267.6{ 75.0

%

100.0100.0 99.5[98.21 97.5/97.01 96.7 96.6 96.6| 96.6/ 97.0/ 97.3 98.0) 99.5100.0

98.697.796.7/95.9 95.294.4 94.2 93.7 93.8 93.8 94.4 94.§ 95.796.7 97.1

96.796.1)94.8 93.6 90.2 86.8 85.7 84.4 84.7 84.6 86.7 88.5 92.994.9 95.3

UDI | 12.3]15.333.0/ 55.8 72.6/97.0/96.7 96.6 96.6 96.6/97.0 83.1 60.8 31.9 25.0

o

n o
»

DF{(%)
P
\

Simulation Point {0.5m)

Fig. 2. DF of each point from WWR-15%

Table 4., Fig. 3. WWR-20%+< tigh dA|Z<] 2H=Z=
A HEe WWR-15%th9} H5=3k FelS Rolx ot
FRFES 15% 2o FuFdoz A veda Ao F
7holl Al 18.4%° FHES Holn %7”]7‘49] M e
o] 4.4%, 183 7P OEAE =R AHIAE = A
11.2%9 +3E< Eola I

o2

Table 4. The value of each point in the center of the Southern
aspect from WWR-20%

Simulation Point
1234|516 78| 9]10|11]12] 13| 14|15
DF |18.417.3/12.5 9.0 7.2| 5.6| 5.1| 4.6| 4.4| 4.5| 49| 5.4| 6.9] 9.8[11.2

DA
100

DA
250

DA
500

2D00A0 88.1/87.1) 79.5 62.245.6 26.8 18.8 8.8| 5.1| 6.0|14.724.0 42.9 69.1] 75.9

%

100.0100.0100.099.3( 98.597.5/97.3( 97.21 97.1] 97.1] 97.3{ 97.4 98.3 99.6{100.0

98.798.3/97.496.6 96.0) 95.3 95.1) 94.6 94.5/ 94.5/ 94.9 95.2 95.9,96.§ 97.2

96.796.9 95.8 94.6 93.8 90.5/ 89.4 87.8 87.4 87.6 88.6 90.1 93.7 94.9 95.3

UDI | 11.912.9/20.5{37.1/ 52.9 70.8| 78.6 88.4 92.0191.2 82.6 73.4 55.4 30.4 24.1

80

DF(%)
»

Simulation Point {0.5m)

Fig. 3. DF of each point from WWR-20%

Table 5., Fig. 4. WWR-25%°ll 41 2] HA 2l 1g)= )
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ES Holx Jon, Eo|gd gl Alge A7l Im A
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Table 5. The value of each point in the center of the Southern
aspect from WWR-25%

Simulation Point
1123|4567 |89 ]|10[11]12]13|14]15
DF |18.8/19.8(14.6(10.8| 8.6 | 7.1 | 6.1 | 5.8 | 5.4|5.2|5.4|6.0|7.3|10.4|11.6
DA
100
DA
250
DA
500
DA
2000

UDI|11.7{11.115.4|25.1|41.1{53.0|65.3(68.6|72.6|77.5|72.7|67.0|51.6|27.0|23.0

%

100.01100.0{100.0]100.0,99.2{98.4{97.8|97.7/97.5/97.4]97.5|97.8|98.6{99.6{100.0

98.7199.2{97.797.196.5]96.0{95.5]95.4{95.2(95.1{95.2{95.4|96.0(96.9(97.3

96.7/96.8(96.1(95.3194.5/93.7|92.291.1]90.2(89.5/90.2{91.5(93.9(95.1{95.4

88.3(88.9(84.6|74.9(58.1(45.4(32.5|29.1|24.8|19.9|24.8|30.8|47.1|72.6|77.0

DF(%)

-

3 3 a 5 & 7 8 9 10 11 12 13

Simulation Point (0.5m)

Fig. 4. DF of each point from WWR-25%

Fig. 5.914 B& ule} 2o] d4 FFELS 71E2A T
A 2~5%A el 2 AAEHI Y= 7FEH WWR-15% HHol
2.5m FEo|A AZsle 6.0m FE A AR FFE
etz gon, WWR-20%0lA4+= 3.5m FEo4 55m
FEA AA FHEES YRl Ao WWR-25%2] 74
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Table 6. UDI Value

Simulation Point
1234567891011 12|13]14]15

%

UDI-15
%
UDI-20
%
UDI-25
%

12.3|15.3| 33 |55.872.6| 97 [96.7/96.6/96.6/96.6| 97 (83.1|60.831.9| 25

11.9[12.9/20.5|137.1{52.9|70.8|78.6{88.4 92 191.2/82.6{73.4/55.430.4124.1

11.7]11.1]15.4125.1|41.1| 53 [65.368.6/72.6/77.5/72.7 67 |51.6 27 | 23

o
L ]

Value (%)
e

5 6 7 8 9 10 11 12 13 14 15

Simulation Point (1/0.5m)

+— UDI-15% &— UDI-20% IDI-25%

Fig. 7. UDI Value
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80%8F 60% AZS FEXEE HYOSZH nAoi9
825 WWR- 15, 20, 25%5 UERJ Ut} o]&
Aol f82EE x4 A5 Iv|7F 3W 2L 3
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FaAZANA AANBES AUAe G 5E FIH
AW A4S 9% Ay B39 A AU 2B

AEAHo 2 A% A A7S FA HAdsle= T8
3 IS gFstAuk o] %7 AA WA wrdsls]d
= oy gl mEn. mA B AFE AA =7 gA 9
Ecotect 20118 &3 A EF oA 7IHE &3t &9
Ao 83 AdANF =2 BXE AEHOIHOE =
Astd, Ad3 FsAYSE TIEY F A= AFF ¥H

<= AlAstaA

ol 9t FwAAd F JHE FUF He I Ak
nAe] VB FYUEO.OmX7.0mE A3 AlEHA
< B3 AAAF B B T dEHA FFEOPHH
o8 BRYsE dF HA 2ERIEES =43= Daylight
Autonomy(DA)<} Useful Daylight llluminance(UDDE < =
st AFE AP BAAAE o5 2T

AA, ME AlEGeld 2d 4 A3 DFe} DA %
ZhllA AWE 25 Bdd Fdo d4a2 FA7F &

5

Ir

asth BES e BE Ao Astel AR ¥
RS Holw ATk AP FREE 25% Aol A
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WWR-20% ©]/d¢] uAss 243 FFES FH7)
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= 5 2 & uh ol D= #3483 DAS 2 of
A8 £A8 Fa 47 AAF U Fh B 7}
Sary Ben.
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Azt @2 Awe] oA UDDF AAEA A Lhehs
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3} oouA Ase zdsA B mebd Al 4=
T 527 259 A7)y} 29 F& BAL Yee
Hol opUet A7 27 ©A AY 5S¢ Baa HHY
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A BT e Ay BAHE AT 5 glon, 1EE
ouix dere AH & % e Aolth AW B AT
£ FaAY Fadue me ABAGoleE WA}
glor @ Bzel Fu T wE nAhe A&
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