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Abstract

Due to the limit of static daylight analysis method, daylight factor, dynamic daylight analysis method or
climate-based daylight modeling, i.e., sDA, UDI, ASE, was introduced. The new metric has been widely used
to predict daylight performance that relates to local weather data. With this condition, the evaluation criteria
of the buildings in each location should be specified. The main focus of this research paper was the performance
analysis of daylight metrics for building in the context of Thailand. The scope of the research is delimiting a
study by one-sided opening, room dimensions, window-to-wall ratio, orientation, and Bangkok weather data.
Simulation software was used throughout the research. The representative rooms were modeled by Rhinoceros
5. All cases were simulated and explored by Grasshopper and DIVA for Rhino v.4.1.0.8. The results of the
research showed that the climate-based daylight analysis method was highly recommended because it can
provide more variously useful information than a static method. Compared with the other metrics, the use of
uUDl, i.e., UDI-a and UDI-x, were suggested as a reasonable tool to assess daylight performance in building,
in terms of quality and quantity. However, it is very especially important for researchers and architects to

develop and optimize the use of new metrics in Thailand.
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10 100 10 100 10 100
9 90 9 90 9 T 90
8 + 80 8 80 8 + 80
T 70 7 70 7 + 70

el
6 60 60 6 / + 60
5 50 50 5 /’ T 50
4 4 40 40 4 / + 40
37 30 30 3 + 30
2 + 20 20 2 + 20
1 L 10 10 14— J 10
0+ 0 0 0 ] —! —J 1 0
N S E w N w
WWR 20 WWR 50 WWR 80
=30DF = ASE =30DF = ASE | = ASE
v
(a) 89U%1@ 2.50 x 3.20 4.

DFawe (%) ASE (% of Area) DFave (%) ASE (% of Area) DFae (%) ASE (% of Area)
10 100 10 + 100 10 100
9 90 9 1 + 90 9 90
8 80 8 + 80 8 ) 1 1 /—) + 80
2 70 7 + 70 2 / + 70
6 60 - 60 6 /f 60
5 50 + 50 5 / 50
4 40 + 40 4 1 / ~ 40
3 30 30 3 — / [— 30
2 1 20 20 2 7 / 20
1+ 10 10 ) / 10

0~ 0 + 0 0+ — —J — — + 0
N S E w N w
WWR 20 WWR 50 WWR 80
=3DF o ASE =3aoF o ASE =3a0F - \SE
v
(b) #89U%1@ 4.00 x 4.00 4.

DF e (%) ASE (% of Area) DF e (%) ASE (% of Area) DF e (%) ASE (% of Area)
10 100 10 100 10 100
9 1 + 90 9 90 9 + 90
8 4 - 80 8 | 80 8 - + 80
Tt + 70 71 + 70 7 = + 70
6 + + 60 6 60 6 + 60
5 ¢ + 50 5 50 5+ + 50
4 | { 40 4 40 4 + 40
31 - 30 3+ - 30 3+ 30
2 + 20 2 20 2= 20
0 + + 0 0 + (4] 0 -+ 0
N 3 E w N S E w N E w
WWR 20 WWR 50 WWR 80
== 0F o S E = 0DF o S E === OF — S E

3UN 3 maIpuifisudeyadiafsvesfiliznauuaisIInT@ wazA1 ASE (Comparison of average DF and ASE)

(c) Aa4uu1a 4.00 x 8.00 &.
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DFue (%)

ASE (% of Area)

10

100

DFae (%) ASE (% of Area)
10 - 100
9 90
8 - 80
¢ + 70

DFae (%)
10

ASE (% of Area)

100

(d) #83211@ 8.00 x 4.00 4.

DFave (%)

DFsve (%) ASE (% of Area)
10 —— ]
9 90
8 80
7 70
6 60
S 50

O (96)
10—

ASE (% of Area)
100

DF e (%) ASE (% of Area) DF e (%) ASE (% of Area) DFue (%) ASE (% of Area)
10 + 100 10 100 10 100
9 - 90 9 90 9 90
8 | 80 8 80 8 80
7 + 70 7 70 7 70
6 60 6 60 6 60
S + - 50 5 - 50 5 50
4 40 4 40 4 40
3 30 - 30 S 1 30
24 20 20 2 20
- - 10 10 14 —1 4

N S w N w
=0k " ot m=or Y ot
(f) Wa91u1@ 24.00 x 12.00 4.

DF e (%) ASE (% of Area) \ DFeve (%) ASE (% of Area) DF e (%) ASE (9% of Area) ‘
10 100 | 10
9 90 | 9
8 80 8
7 70 7
6 60 6
5 50 s
4 0| | a
3 30 3
2 20 2
1 [ ] a
o o

(9) $232119 36.00 x 12.00 .

3UN 3 maSpuiisudayad1iafuvasiiliznauuaisTINI@ Uazdn ASE (sin) (Comparison of average DF and ASE (continue))
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70
50
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30
20
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80
70
60
50
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ub!
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CsDA E
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CsDA EZZaUDI —m—ASE
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(a) #a9IWI@ 2.50 x 3.20 .

ASE (% of Area)

DF=22%, sDA (% of Area), UDI (% of Hour)

100
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90
80

- 40
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20
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70 —|
60 —|
50 —{
40 —|
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20 —
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C3sDA EZ3UDI = ASE
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ASE (% of Area) DF22%, sDA (% of Area), UDI (% of Hour) ASE (% of Area)

DF22%, sDA (% of Area), UDI (% of Hour)

100
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20
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100
90
80 |

100
90
80

100
90
80

70
50 -+
30
20
10

70
50
40
30
20
10

70

WWR 50
CsDA

EZ3aubl —CmASE

CaDR2%

CsDA ez=upl —m—ASE

CaDFP2%

(b) Aa4UU1@ 4.00 x 4.00 4.

ASE (% of Area)

DF22%, sDA (% of Area), UDI (% of Hour)

100
90
80
70
60
50
40
30
20
10

100
90
80
70

EZauDI —=O==ASE

C—sDA

C=DF>2%

ASE (% of Area)

DF22%, sDA (% of Area), UDI (% of Hour)

100
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100
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EZZAUDI =Om=ASE

C—sDA

aDF>2%

(c) #a91W19 4.00 x 8.00 4.

ASE (% of Area)

DF22%, sDA (% of Area), UDI (% of Hour)

100
90
80
70
60
50
40
30
20

90
80
70
60
50
40

100

EZEUDI —=Om=ASE

C—sDA

ASE (% of Area) DF22%, sDA (% of Area), UDI (% of Hour) ASE (% of Area) DF22%, sDA (% of Area), UDI (% of Hour) ASE (% of Area)

DF22%, sDA (% of Area), UDI (% of Hour)

100
90
80
70

]

90
80
70 -
60
50
20

100

100
90
80
70
60
0
0

N

100
90
80
70
60 -

C—sDA EZ3UDI =Om=ASE

3 DF>2%

EEEAUDI =Cm=ASE

C—sDA

CDF2%

EEEUDI —Cm=ASE

C—sDA

C=aDF>2%

d) #a9211@ 8.00 x 4.00 .

(

s9a9Muiifidn DF>2% sDA UDI-a uaz ASE

(Comparison of % of DF=>2%, sDA, UDI-a and ASE)

1%

U

JpuisuTanaioua

=

sUN 4 mad

A. Srisutapan | 111



(=]
8 28 © @ o o
i ©
32 & 8 R 8 ° 3= & 8 R 8
< w < w
b 2 5 2
5 2
¢ i . i
g %
- 1=}
(=]
-] 2
5 ]
3 B £ i
5 s
g i g s
: : 5 :
[ I
<
5 s
M ® ,wm R
< N < .H
a 2 CHl &
@ = " a
2 (=] %v
& 0 ; 7 :
N
o & I
DO m (=] =3 o
[~} a 0 ~
2
2
o D
—~ (=] [=] [=] (=]
mw MI & ® N o
" 5
] == ]
5 2| 8 5 2
& il g g }
g O %
N
gz = 5
2 X e S
5 ©
3 m o 3 m
-4 I
5 < 5
g N N 8 =
~ -
=} a (=] =]
2 7l & 2,
i E < § :
S = 3
5
° m %
g 2| @ 3 ®
< o~ @ < o~
3 a1 a Q £
@ =i $ =
£ = |
& } (0] £
o N—
(=] (=] Q o o (=] o o o m [=3 Q o
w (= 0 ~ o 2] < m ] =3 0 ~
(=] )m
~ [=3 Q o (=3 Q o (=3 (=]
mm & 8 R 8 8 8 R ° 3= 8 8 R 8 8 8 8 R
L L w < w
g ]
% < k] <
: i 5 i
4 = g
a =)
=) 2
£ - f 2 f
s 8 k]
5 £ g B
= < =
(=]
E] 2 S 3
~ 73 -~
] : g :
< <
5 s
g " g i
< o < ~N
a z 4 2 L
g a $ S
W : Wo (=] Qo o (=] o (=} o o
8 8 8 R 8 83 8 R = 8§ 8 8RR 88 3 8§ 8 R

(f) ®a9uu1a 24.00 x 12.00 &.

ASE (% of Area)

DF=2%, sDA (% of Area), UDI (% of Hour)

100

90
80
70
60
50
40
30

20

10

DRSS

R s

R

e
R
ORI

CSRIIIt, o
3% SRR
SOTHIAL L0, Toteetetitotelel

100

EZauD! = ASE

C—sDA

CaDF>2%

ASE (% of Area)

DF=2%, sDA (% of Area), UDI (% of Hour)

100

90
80
70
60
40

S

RRTRERZTS]
B
R

SOTIITOT TS
SRR,
otofetetotetetotel

TR
ettt

EZAUDI O ASE

C—sDA

»
e, 2
SRS &
—
(=)
m (=] (=] o [=] (=} (=} (=] o o (=}
& 8 R 8 83 § 8 R 2
o
s -~ |
® O j=3 [=3 o Qo (=3 (=] (=3 (=3 o
o~ a 0 ~ o 2] < [l o~ - o
2 4 9
‘s <
£ #
4 +—°
[ =)
2
3 - B
X
k3 &
X L «
~ <
=1 W a
- @
\.lun "
g
<
K
: £
=} z 4
- , (=]
£
&
o I
&L e
o
(=3 (=3 (=] o Qo (=3 (=] (=] o (=] (=]
m N 0 ~ o 2] < (2l ~N -
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upsfiudifien DF>2% sDA UDI-a uaz ASE (sin)

(Comparison of % of DF=>2%, sDA, UDI-a and ASE (continue))
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