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Abstract

Daylight is an important factor affecting the body's sleep-wake cycles (Circadian rhythm). When
combined with artificial light in an appropriate ratio, it improves the quality of the indoor environment and
the well-being of employees. The objective of the research was to study the method of calculating the
amount of light that affects the biological clock, to develop a Building Information Modeling (BIM) tool to
facilitate the calculation for designers by using Autodesk Revit (Revit) and an add-on tool: Dynamo Studio
(Dynamo).

The tool development process consists of 3 steps: Determining the melanopic ratio (MR) of natural
light in Thailand to get the equivalent melanopic lux: EML value, studying the working process of BIM, to
set the important fundamental data for developing the tools, and comparing the results of the developed
tools with those of other programs. The results show that the developed tools can help in calculating the
vertical illuminance (Ev) to achieve the desired EML value under both natural and artificial lighting. Thus,
architects can design transparent building envelopes with the efficient use of artificial lighting in office

buildings to improve the quality of the circadian rhythm of the human body.

Keywords: Building Information Modeling, Biological clock, Circadian lighting, Daylight, Office building
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m1979 2 A Melanopic Ratio: MR waduvasitdauausiazUsznnmunadinisuseifiuenas WELL

CCT (K) Light Source Melanopic Ratio
2700 LED 0.45
3000 Fluorescent 0.45
2800 Incandescent 0.54
4000 Fluorescent 0.58
4000 LED 0.76
5450 CIE E (Equal Energy) 1.00
6500 Fluorescent 1.02
6500 Daylight 1.10
7500 Fluorescent 1.11

fisn: The WELL building standard version 2 ag International WELL Building Institute, 2022.
(https://standard.wellcertified.com/v7/tables).
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p y CCT (x,y) = —449n® + 3525n% — 6823.3n + 5520.33
Y:ny(/l)s(/l)l(ﬂ)d/l Y=Y¥Tv+Z

n = (x — 0.3320)/(0.1858 — y)

. xz
T Xvv+z

Z = %f HONOILY =1l-x-y

SPD

where

SPD(A) = SO + M1S1(A) + M2S2(})
N= f D) dA

MI1=(-1.3515-1.7703*x+5.9114*y)/(0.0241+0.2562*x-0.7341*y)
M2 =(0.03-31.4424%x+30.0717*y)/(0.0241+0.2562*x-0.7341*y)

MR v

Total lamp * C
Melanopic Ratio = ———— x1.218
Total lamp + V

lamp * ¢ = Lamp dataxXcircadian
lamp * v = Lamp dataxXvisual

1218 = Equal Energy Constant
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g MR 1.32 1.41 1.43 1.43 1.42 1.42 1.43 1.43 1.40 1.29 1.11
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