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February 12, 2022 In the duality of darkness and light, the contribution of darkness, especially
in literary sources, has been largely overlooked, while, in practice, especially
in the ancient architecture, the presence of darkness in many spaces has been
prevalent. In some cases, this darkness has been devised to meet the climatic
conditions and to provide physical comfort. In other cases, it provides
spiritual comfort. This research basically seeks to find the answer to the
question ‘Which usages of deliberate dimming of light serve to match the
spaces with the mental conditions of the users?’ In this research, a
descriptive-analytical method is used based on library work and field data.
A computer simulation technique has also been used to elaborate on how
light can be managed. The aim of the study is to pay attention to some
functions of light dimming, to decipher the lighting knowledge of architects,

ﬁévm,rdéarkness, and to monitor the light reduction measures for the creation of suitable spaces
Dim light, in the Iranian-Islamic architecture. For this purpose, 10 buildings with three
Safavid era usages including mosque, palace and house belonging to the Safavid era in
architecture, Isfahan city were selected. They were built based on the needs of people in
Isfahan religious communities, government and livelihood affairs. Then, the general

form, the position and the proportions of the openings were modeled using
the Rhino software. Their illuminance was simulated by Diva plug-in on a
Daysim computing engine in summer and winter, the average illuminance
was measured in terms of lux, and then they were classified according to
their application. The findings show that houses in winter have less light than
mansions and palaces, whereas they are similar in this respect in summer.
Compared to mansions, palaces and houses, the main spaces in mosques
have less light throughout the year, and the use of dim light in them is
deliberate and intelligent. It is intended to increase the qualitative richness
of the space and to associate the mood and spiritual-emotional demands of
the users.
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In spite of the intensive existence of darkness in the Iranian-Islamic architecture, its qualitative
aspects have been less discussed than the other architectural components. Also, not much has been
said about its effects on shaping the spaces and evoking the audience's feelings. The interaction of
light and darkness causes visual diversity, creates dimension in architecture, and leaves a more
lasting effect on the audience. However, in some spaces, it seems that the architect has emphasized
the darkness of the space, the selective darkness in these spaces is to fulfill some spiritual needs
of the audience, and it has an aesthetic psychological aspect. There are indications in ancient texts
that thinkers and experts consider darkness effective in fulfilling mental states such as
concentration and sense of the world. Among the factors involved, darkness is believed to lead to
goodness. Despite its use in the past architecture, darkness has been neglected in the contemporary
architecture. This research basically seeks to find the answer to the question ‘Which applications
have benefited more from the intentional dimming of light to match spaces with the mental
conditions of the users?’

In this research, a descriptive-analytical method was used based on library work and field data,
and computer simulation was done to determine how to manage light. The aim of the current
research is to evaluate the efficiency of dimming of light, to decipher the lighting knowledge of
architects, and to monitor the light reduction measures for the creation of suitable spaces in the
Iranian-Islamic architecture. In order to conduct the study, 10 buildings were selected with three
different usages including mosques, palaces and houses belonging to the Safavid era in Isfahan
City. They were built based on the needs of people in religious communities and for government
affairs and livelihood. The modeling was done with the maps printed in Ganjnameh books on the
subjects of Isfahan mosques, Isfahan houses and palaces and gardens and, in some cases, field
observations. HDRI imaging and simulation was also conducted with the help of software. In order
to obtain greater accuracy and make it possible to equalize environmental conditions, simulations
were done with software. The Rhino 5 software was used to model the selected buildings, and
Diva 6 DIVA plug-in on a Daysim 7 computing engine served to simulate and analyze the amount
of light. The simulation was done in all the spaces that were roofed including the porch and the
portico. This process was performed in winter and summer, and the average illumination was
measured in terms of Lux 8. In all the applications, the simulation of illumination in the buildings
was done at a height of 60 cm and a mesh of 1 meter at 12:00 noon. Closeness to reality and high
accuracy in the simulation required the application of influential factors such as the amount of
reflection, the color of the surfaces and the type of materials. Regardless of the effect of these
factors, architectural measures provided a basis for determining the amount of illumination of the
buildings in relation to their functions.
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The average illuminance of the samples in summer and winter is stated based on software
calculations, and their difference is mostly associated with the decrease of the average illuminance
in the summer compared to the winter. Among the studied samples, the mosques with a range of
380-1750 in winter and 970-1500 in summer have the lowest amount of light. The houses with a
range of 2500-7100 during the winter get less light than the mansions and palaces with the same
amount around 5000-12000. However, this range in summer is similar for the two types. In winter,
the amount of illumination in the mansions and the houses is 7.1 and 4.6 times higher than that in
the mosques, respectively. In summer, however, this difference decreases to 2.07 and 1.8 times.
According to the human visual needs in various activities and the intensity of natural lighting
necessary for it, the average level of lighting in the selected buildings is at the lowest in terms of
adequacy and excellence; in most of the buildings, it is in the range of glare 9. This average
includes all the roofed spaces such as porches, porticoes, and entrance spaces that have a major
contribution to increasing the average brightness. In some buildings where the main spaces are
separate from the porches, the average brightness is significantly different in the two parts.

In this research, three of the most important forms of Iranian-Islamic architecture in the Safavid
period were examined in terms of the amount of light obtained in the main spaces.It was also
determined that buildings with religious functions, such as mosques, have relatively dimmed
spaces compared to buildings with a residential function, such as mansions. Based on the results
obtained, this lack of light fluctuates from 1.8 times to 1.7 times, depending on the different
seasons of the year. In addition, it was found that houses have a lower average of brightness than
mansions. In other words, the more immaterial a building is, the more it benefits from dim light in
its main spaces. It seems that the benefit of low-beam light is one of the measures taken by Iranian
architects to improve the quality of presence in the main spaces of buildings with mostly spiritual
usages. The results of this research show that the distribution of light in the works of architecture
is appropriate. Just as the livelihood of the Iranian architecture has doubled the vitality of buildings
by spreading light, the mystic side of that architecture has improved the religious efficiency of
mosques with dimmed light and provided a better space for quiet solitude with God. Similar studies
on other usages, such as monasteries in cities with other climates, can be useful to promote this
issue.
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2- Pineal gland
3-Caravaggio
4-Rembrandt

5- Rhinoceros 6.13
6-DIVA for Rhino
7-Daysim

8- Lux
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