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October 31, 2022 Human eye cells are stimulated by receiving light and sending appropriate
commands to the body's internal glands. Ambient light affects the release of
the melatonin hormone, which is responsible for regulating the biological
clock of the human body. Also, the highest visual sensitivity of the human
eye, based on the eye sensitivity curve, is in the wavelength range of 500 to
600 nm. The aim of this research is to study the effects of colored lights on
human health by studying medical texts on the effects of colored light in the
field of traditional Iranian architecture. The main question of the research is
focused on whether the colored lights resulting from the stained glass
windows of Iranian architecture correspond to the human eye sensitivity
curve and the circadian rhythm and serve to maintain the health of the human
eye. The research is done in the form of a case study. Also, the correlation
method is used to investigate the effect of colored lights in Iranian
architecture on health. For this purpose, some cases of Iranian stained glass
windows were first selected, and then their dimensions and geometric shapes
were determined. The passing wavelengths of the stained glass were
measured, and the transmitting wavelength diagrams were compared with the
human eye sensitivity curve. The predominant share was calculated based on
the percentage of the area of each color and the amount of light passing
through each stained glass. The findings of this research prove the
compatibility of the light effect from the colored windows of traditional
Iranian architecture from two perspectives, compatibility with the eye
sensitivity curve and compatibility with the biological clock of the human
body. In the range of 500 to 600 nm, the dominant share of the transmitted
light was yellow and green. Also, in the eye sensitivity curve, the maximum
vision in this wavelength was yellow and green. At the wavelength of 460
nm, the predominant contribution of the light passing through the windows
was that of the blue color. At this wavelength, the hypothalamus, which
secretes melatonin and regulates the biological clock, is sensitive to blue
light.

Keywords

Traditional Iranian
architecture,
Environmental
psychology, Colored
lights, Human eye
sensitivity curve,
Circadian rhythm,
Stained glass windows

E-ISSN: 2645-372X /© 2023. Published by Yazd University This is an open access article under the
CC BY 4.0 License (https://creativecommons.org/licenses/by/4.0/).

* Corresponding author: Hossein Soltanzadeh Email: Hos.soltanzadeh@iauctb.ac.ir

Address: Tehran, Imam Hassan Boulevard, Islamic Azad University, Central Tehran Branch, Faculty of
Architecture and Urban Planning


mailto:Hos.soltanzadeh@iauctb.ac.ir
https://doi.org/10.22034/ahdc.2022.16923.1566
https://portal.issn.org/resource/ISSN/2645-372X

10th Year — No. 2- Fall and Winter 2022

Since human health is always an important issue, the relationship between architecture and health
is also important. The issue that emerges today with the closer relationship between different
sciences is the influence of architecture on human health and illness. This is an issue that has not
been addressed yet. The purpose of the research is to investigate the effects of colored lights in the
field of human health by studying medical texts in the traditional architecture of Iran. The main
innovation of this research is to design an application portfolio of colored lights based on modern
medicine in the past architecture of Iran and to provide evidence for its application in
architecture. The results of this research can inspire contemporary designers to improve the optical
performance of the space and design skylights in spaces with modern performances. Human eye
cells are stimulated by receiving light and sending appropriate commands to the body's internal
glands. Ambient light affects the release of the melatonin hormone, which is responsible for
regulating the biological clock of the human body. Also, the highest visual sensitivity of the human
eye, based on the eye sensitivity curve, is in the wavelength range of 500 to 600 nm. The aim of
the research is to investigate the effects of colored lights in the field of human health by studying
medical texts on the traditional architecture of Iran. The main question of the research is focused
on the issue of whether the colored lights from the colored windows of Iranian architecture are
compatible with the sensitivity curve of the human eye, the alertness cycle of the human body, and
the health of the human eye.

In this research, several methods are used according to the tasks. The descriptive-analytical method
is used to review architectural and medical texts. The investigation is done in the form of a case
study of specific samples. The correlation method is also used to investigate the effect of colored
lights in Iranian architecture on the health of the eyes and the regulation of the human biological
clock. For this purpose, first, some cases of Iranian stained glass windows were selected, and their
dimensions and geometric shape were taken. The wavelength curve passing through the colored
glass was measured with a spectrophotometer. The dominant share of light passing through each
window was calculated based on the percentage of the area of each color and the amount of light
passing through each colored glass. The matching of the obtained information and the medical
findings led to certain insights into their effect on the health of the human eye and the regulation
of the circadian clock of the body.

After entering the eye, light acts in two ways including the primary optic tract, which controls the
visual perception and responses and the retinohypothalamic tract which is sensitive to blue light at
a wavelength of approximately 459-485 nm. The retino-hypothalamus system controls circadian,
endocrine, and nervous functions. One of the parameters widely used in the analysis of light color
and vision is eye sensitivity. The sensitivity of the human eye to visible light at different
wavelengths is different. In other words, the amount of vision and responsiveness of the eye varies
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at different wavelengths. According to the eye sensitivity curve reported by the International
Commission on Illlumination (CIE), the highest sensitivity of the eye during the day is at the
wavelength of 555 nm, i.e. yellow-green light. In the case of the studied windows, in the range of
500 to 600 nm, the dominant share of the transmitted light was the yellow and green light. At the
wavelength of 460 nm, the predominant contribution of the light passing through the windows was
for the blue color. At this wavelength, the hypothalamus, which secretes melatonin and regulates
the biological clock, is sensitive to blue light.

The findings of this research prove the conformity of the function of the colored windows tn the
traditional Iranian architecture from two perspectives, i.e. conformity with the eye sensitivity curve
and conformity with the biological clock of the human body. In the range of 500 to 600 nm, which
is for the highest visual sensitivity, it was found that the dominant contribution of the transmitted
light belongs to yellow and green lights. This shows that, in the studied colored glasses, the visible
transmittance is reduced according to the sensitivity curve of the human eye, and the eye will not
have any problem in terms of controlling perception and visual responses. The hypothalamus is
sensitive to blue light at the wavelength of 460 nm. Therefore, the studied windows were also
examined at the wavelength of 460 nm. In all the cases, the predominant contribution of the
transmitted light was for blue light. Therefore, the colored windows of the Iranian architecture can
be effective in regulating the body's biological clock. Blue light increases alertness, although none
of the studied windows were bedroom windows. The results of this research can inspire
contemporary designers to improve the optical performance of space and design lighting based on
the human vision characteristics to regulate the cycle of consciousness. For this reason,
architecture can play its part in maintaining human health.
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