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Abstract

The objective of this research was to investigate the design collaboration of climate-based daylight
evaluation and daylight design for circadian rhythm. The variables of room proportion, window to wall ratio,
and orientation were considered. Rooms were modeled by Rhinoceros. Daylight performance analysis were
simulated by Grasshopper and DIVA software. And, MR and EML were calculated by WELL'’s tools. The results
of the research showed that all of the cases that passed both sDA and ASE were the North facing opening,
while using openings in other orientations were not passed the threshold. From MR and EML results, it can
be concluded that daylight performance in Thailand has a good potential for providing EML. However, if referred
to horizontal illuminance, it has a chance that high illuminance in the near opening area will affect user’s visual
comfort. Thus, the strategies of opening design for distributing daylight or providing circadian rhythm will be

a new procedure in architectural design process in order to propose practical solution in real condition.
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wsdagatas 1 Talualuaiaitn (Figueiro, Gonzales &
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o FIUN 2 Implement Enhanced Daylight
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EML = Ev x MR
lag
. e

E = AnudasaIngluuwide (8nd)
MR = Melanopic Ratio



p (nm) EllLampdata B3| circadian®l  visual Elamp'c  Eliamp'v B
380 837.640 0.7691] 0.03351
ags|  782.200 LNO0ORE 1.3041| 0.04693
a00| 899.940= 2.7848| 0.10799
395 884.300 5.2000] 0.19189
400, 1352.260 0014 15.4532| 0.5409
405 1426.200 002280 32.5334| 0.91277
410 1476.600 [0 68.1525| 1.78669
415 1562.220 [NO07050N 124.1600] 3.40564
420, 1557.350 [NOHGIENN 213.7266| 6.2294
425 1527.030 [NOHGTINN 285.7018| 11.1473
430, 1383.630 025500 351.2556| 16.0501
435 1586.810 [0S0 508.8574| 26.7219
410, 1674.240 NGHOICIN 672.3531| 38.5075
4a5)  1775.790 NOA0N 841.7287| 52.9185
450, 1897.420 008587 1050.6304| 72.102
455 1889.910 06287 | 1189.9893| 90.7157
460, 1923.130 [N070800 1361.7049| 115.391
465 1895.110 OGS 1488.0710| 140.049
470 1879.070 1616.5466| 170.958
475|  1924.790 GSITN 1766.4444| 216.731
480|  1964.730 JINOSGSONN 1897.1524| 273.137
485 1813.590 10,0906 | 1796.5809| 307.041
400, 1857.100 [NEIG000NN 1857.1000| 386.314
405 1897.300 [NOIGGZ00N 1882.7492| 490.794
500 1831.510 [NOGGEONN 1769.1501| 591.578
505 1840.980 [NOGCONN 1697.9334| 749.831
510 1859.220 [NOGGEONN 1604.2988| 935.188
515 1766.180 [NONGoEIN 1386.8636| 1074.19
s20  1781.270 [NOGOSEIN 1246.2264] 1264.7
525 1810.530 06094 | 1103.3770 1436.11

Source

User1

Melanopic Ratio
1.032

Click here for data input

Instructions

1. Select built-in sample source, or user-entered source (above).

2. For user data, paste lamp spectral power distribution (5 nm increments) into Data sheet.

3. To add more user sources, insert columns to the left of User 2 on the Data sheet.

4. Multiply the Melanopic Ratio by measured or modeled lux to calculate equivalent melanopic Iux.

380 400 420 440 460 480 500 520 540 560 580 600

620 640 660 680 700 720

B Lamp data circadian visual

gﬂﬁ 1 9NTIAIWIHAT Melanopic Ratio (Melanopic Ratio calculation sheet)

fi1 MR ﬁ'lmnﬂﬂﬂ‘l,*’ﬁmswe?ﬂﬁagﬂﬁﬁmm%'ﬂu
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(Spectral Power Distribution: SPD) 2a4 9. uﬂsﬂgu
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NuwIToidwiwiToidinasad (Experimental
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Waz Design lterate Validate Adapt (DIVA) for Rhino
v.4.1.0.8 %aLﬂuIﬂiLmsuﬁﬁwmmuuﬁugmmaa
Radiance uaz Daysim mwuadaudsfildlunisinm

(5

g}

° T%ﬂ@ﬁadﬁﬁﬁﬂﬂiﬁﬂﬁﬁﬁa 2.50x3.20 4. 4.00
X 4.00 4. 4.00 x 8.00 4. 8.00 x 4.00 d. g3 2.40 4.
Waz 12.00 x 12.00 4. 24.00 x 12.00 ¥. 36.00 x 12.00 ¥.

§9 3.00 4. tWBANBNDINATBIVUIARINUANGINUN
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HaaUSunonad lagwasianuasdutaanlaaiude

o

Auluneafieniie fald Araziusen uaziaaziuan
fsanauiuiitesdadeiuinisiufesss 20 50
ez 80 g'ﬂLmumﬂ%"ﬁaaL"TJ@Lﬂuvthanﬂﬁ 2

o ANNNIFINBUEIVRINTZANLTA 0.6 A1NNT
axvTouLEIaHnwaN: Wil A = 80: 50: 20

o Frgnafianuife 8.00 - 18.00 %. 393 10
FlusdoTu (IIuRnifing) dezifin 365 Tu IR
3,650 T2 lu9 uwazldTayaaIMALaINIINNY (*epw)

duaeudt 2 Wumsmanudesainsluuwny
WaTUWIAY f1 MR uazen EML

o snsEANEAHWN 9N SDA oo 22

LAZAN ASE <10 YA NYFeIR I UKIITIL

0,25
ﬁizmulﬁmuﬁmmga 0.76 &. LLEI:I%LL%’JaOﬁﬂ’J’mgN
1.20 8. Goduszdusoaniansrieu lagsiass
ludeuduwiay Gguinw uazdunaw 1381 8.00 w.
12.00 . uae 17.00 w. lugnmiosihluss uasvinsihem

e %161 SPD 1A HAIA1 MR UazaA1 EML
laginuafianianisueadunisuesiueanldds
Faatla

o 1NANIIIRBIIUNIHAN 9 ANTATIZRLAS
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12.00

2400 36.00

4.00

12.00
12.00

4.00 8.00

8.00

3.20
4,00
400

12.00

YUIAR D
WWR 250 x 3.20 4.  4.00 x 4.00 &. 8.00 x 4.00 .
_[m - —
50 ]
80

gﬂﬁ 2 dagvrmananaznaidazadialun1391a89 (llustration of rooms and WWR setup)

Taglun339il fnualddnswaananin-
wasewdu 9 lapsevliginadaninasas wazlale
AosonFesmilfusdszing natemnanaiaudn
§o1e13 warmlEwasusesIzuLaY 9

4. Han131aaduaranlsana

ABL19NANTITINRBIAN SDA was ASE ﬂiwngﬂ,u
A ° A & ' ~ Ao 1
3UN 3 Tagnan1y9naastidugIwniianwidose
LiiadgIunawnin (Srisutapan, 2020)
INNTANBITINNIFY 84 NTHh WINWINNTOL

=3 =

ANwIUAN sDA

> 55 HIUINUIK 59 N0k (95U
300/50% u

7 4 welaNasanan ASE
1000,250

< 10 G892
R dl ] = = Qa tﬂl
nImANEAEIUIALY 14 N3l GagUn 5 laguanias
NUALLBUAVBINTHANBINHIWNT sDA waz ASE 14
AV v o A
NI LATINNTIIN 1
WANTEAN N NHIUANTUTEL UM sDA waz ASE
7% 14 NTHAINTURZLDHAT1IAUNITIRDIRIAIAINN
FOIFINIMULWITIULRZEUIGT Db 1287 8.00 1. 12.00 .
waz 17.00 w. Zadideudwiay nuiou uaziuiay

o . Py & < 2
LLazluﬁﬂ’]W'ﬂﬂdﬂ’WIﬂ‘NLLﬂZ‘Y]ﬂG‘W’]ﬂiSJ IUNIFU 252
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N3 MEIUVINIAIWIHAT MR "L@Tti’r‘ﬁaga@h SPD
dadna19luanen 2 vewimlasldarsnanig
AWIAUDI WELL Wan bauaaal#iinin @1 MR 3m13
LﬂﬁﬂuLLﬂamﬂ‘?umum SPD 34163161 MR va3u6ias
' ' A A v & 9 < A A
FAIIRINIIANRR UL D bR LA MLUA LTV IN LA &
| AV va A
AN LFAIANI19N 3
Lﬁaﬁﬂ“ﬁaga@hmmdaaadwaluum@ma:@h MR
VAW IAAIAT EML Taaz 190987 LA D% WRZEATW
oIl wazNansonel EML tuudazsidlasuunaiy
ac o, d 4 o
Inudasdagnuaaluzi 6 laglunisusasns’le
ﬁwu@lﬁﬁﬂmﬁaua:ﬁauﬂ@ag'maﬁmumaaﬁaﬁu
wafl lesunsaagUusnidulsziduldeaad
' A ' ' A a £ A
NAVAIANLEINFINAADAT EML NAaIWIunTh
=S 1 1 (=B d' =) %
Anw1agnudn snlngdarnifssnasunltuas
FIINTIAINNTET9A1 EML 168 wawuan 8 4 n3dh
Pai ° ' o a adn @ oA '
AU IR LI kI T URITITNTNAN ML N IN e
@1 EML lagwis 4 nyoniluidasvuia 8.00 x 4.00 ¥.
Ao \ A A a v A A e s o
Jaanaunuwnrastadanunuiianusavas 20 lag
A X a 4 . X
U ululAauiwiay 19871 8.00 %, FATWVBIRATY
A = v J =
WWaRIUIAN IR0 17.00 %. FNINTIBINNATN LAaY
FUAN 1381 17.00 %, &n1wrasinluss uazidan
. . X e 4
FUNAN 1981 17.00 . §NINTIBINNATY @937 7
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A15199 1 NUAZBIAVBINTHANENHIUNI SDA Uaz ASE (Details of case studies that passed both sDA and ASE)

nsn SAEINRDY fid WWR sDA ASE
1 2.50 x 3.20 . wifte 20 68.80 3.10
2 wifie 50 100.00 7.30
3 wifte 80 100.00 7.30
4 4.00 X 4.00 4. wite 20 56.80 2.50
5 witte 50 100.00 7.00
6 witte 80 100.00 7.00
7 4.00 x 8.00 . witie 80 62.50 3.50
8 8.00 X 4.00 . wifte 20 62.10 2.30
9 wifte 50 100.00 8.50
10 wiita 80 100.00 6.80
11 12.00 x 12.00 a. witte 80 73.20 4.60
12 24.00 x 12.00 4. wifie 80 98.20 4.00
13 36.00 x 12.00 . witie 50 56.10 2.50
14 e 80 99.50 4.80

a13911 2 dedredayadl SPD fildlunisduan (Examples of SPD data)

Time
Wavelength(nm) | 07:00:00| 08:00:00| 09:00:00| 10:00:00| 11:00:00| 12:00:00( 13:00:00| 14:00:00| 15:00:00( 16:00:00| 17:00:00
380 149.33| 193.27| 37299 550.13| 636.38| 837.64| 788.29| 343.64| 767.26] 282.87| 174.05
385 143.40| 180.60| 347.77| 514.47| 596.20( 782.20| 727.79| 315.35| 723.93| 261.63| 163.00
390 166.01 205.74 399.71 590.73 689.26 899.94 834.73 359.31 838.08 303.53 184.54
395 168.09| 201.11| 39546 583.49| 6690.03| 884.30| 826.68| 353.38| 825.54| 293.75 180.47
400 261.61| 306.83| 600.70| 892.80| 1021.37| 1352.26| 1266.10| 535.89| 1274.20| 448.22( 274.13
405 279.14 319.28 630.11 936.44| 1072.70 1426.20| 1325.73 558.71[ 1343.60 469.70 285.41
410 205.00| 320.20| 652.80| 969.26| 1107.65| 1476.60| 1375.24| 574.31| 1394.57| 485.65| 293.74
415 317.29| 34578 687.76] 1023.63| 1168.92| 1562.22| 1450.67| 602.69| 1483.82| 510.62| 307.86
420 321.19 343.00 683.35| 1017.85| 1167.20 1557.35| 1445.59 594.60 1485.60 508.86 303.72
425 321.44 334.75 670.05( 1000.20( 1139.00| 1527.03| 1425.45 580.49| 1459.25 495.81 296.55
430 206.16| 302.17| 605.65| 904.63| 1030.26| 1383.63| 1282.67| 520.42| 1329.37| 447.96| 266.77
435 344.72 344.13 694.07( 1036.98| 1181.50| 1586.81| 1475.28 592.95( 1529.57 513113 302.91
440 367.43 360.11 727.61| 1089.51| 1237.60 1674.24( 1552.15 621.14| 1616.71 538.32 316.87
@151971 3 61 MR 1aae (Average MR)
MR
LB

08:00 12:00 17:00

Auran 1.031 1.026 1.011

Aguien 1.071 1.049 1.115

swan 1.031 1.028 1.085
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360 | 419 | 474 | 515|538 | 553 | 563 | 568 | 568 | 568 | 563 | 552 | 535 | 512 | 470 411 [ 351
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EML <30 60 - 119(120 - 1491150 - 1791180 - 239| >240
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gﬂﬁ 6 A8 NANIIANWITLAT EML (Examples of EML result)
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207|230 | 221

LABUTUIAY 1387 17.00 . FATWTIaIRN U4 WAaUFUINAN 1381 17.00 U, FNNWHBIRNATH

#84 8.00 x 4.00 4. WWR20

30-59 |60-119(120 - 1491150 - 179/180 - 239 >240

3un 7 NIHANENATAN EML @1ninunmas (Case Studies that have EML value below the threshold)
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gﬂﬁ 8 61881961 EML 289%89111@ 2.50 X 3.20 4. WAz 4.00 x 4.00 4. (Examples of EML results of 2.50 x 3.20 m. and 4.00 x

4.00 m. rooms)
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31U 9 drathed EML lukaindanudnuniiu (Examples of EML results of a deeper room)
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317 10 dmat19vasA1 EML 289Wasniiauwialnag/iu (Examples of EML results of larger room)
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820 | 985 | 986 | 824 1377|1606/ 1620|1354
547 | 675 | 675 | 545 797 | 969 | 976 | 790
326 | 384 | 386 | 323 489 | 574 | 572 | 487
214 | 242 | 244 | 212 325 | 363 | 365 | 320
WWR50 WWRB80

> a Y &
a3 4.00 x 4.00 4. Lﬁauuqmw 1987 17.00 . §FNINYIBIRWATH

1196 1705|1697 1667 |1938(1974|1979|1979|1970| 1924|1585 3717|4208|4288|4306|4278|4280(4208|3468
1601 392 | 961 |1350(1335 1385(1698|1614|1845|1843|1805| 1666|1314 2317|2830|3032|3106|3107 | 30442797 | 2202
229 | 404 | 663 | 839 | 827 | 635 | 376 | 212 1020(1222(1342|1388|1384|1326|1195| 969 1677|2007 |2203|2282|2273|21691956| 1587
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WWR20 WWR50 WWR80

%84 8.00 x 4.00 . LAAUANUIBH 1981 12.00 . g waaalyss

EML <30 30-59 |60 - 119120 - 149|150 - 179/180 - 239 >240

Ao A

3N 11 @eeeen EML vesiasndaanaiuiuntead1s 9 (Examples of EML results of different WWR)
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3UN 12 Meadinaveasanwriasnildes) EML (Comparison of EML results in different sky conditions)
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3 13 maSpuifiudn EML luudazg3313a1 (Comparison of EML results at different times)
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