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Abstract

In historical mosques, traditional architects used daylight - as the only source of light - to
increase the visual quality and unworldly concepts of the worship space.

To discover the daylighting principals of historical mosques, this article is trying to examine
the “dome-house” - as a worship space - in five historical mosques of Esfahan: Emam mosque,
sheikh lotfollah mosque and Hakim mosque from the Safavid period; Seyyed mosque and
Rahim khan mosque from the Ghajariyeh period; by field study about their lighting patterns.
The dome-house of three mosques including Emam mosque, sheikh lotfollah mosque and
rahimkhan mosque, have three types of openings. The first group are windows around the dome
base with mesh cover in the top of the walls. The second type is the window in the top of the
altar, and the third type is the vast entrance area to the dome-house from the yard. Seyyed
mosque has two types of these openings except the large window over the altar. Hakim mosque
has just one opening type that is the vast entrance area to the dome-house from the yard.

The aim of this research is to find out the relationship between the geometry, shape and opening
types of the “dome — house” with daylight distribution pattern in the worship space. The hope is
that this knowledge will help architects to provide better daylighting concepts in contemporary
mosques for worship activities.

In the field data collection, using some lux meter and photometry instruments, the data was
collected in some days of May and June 2017 three times a day at 9am 12pm and 3pm in the
dome-house of the mosques. Data was gathered in two different levels. The 60 cm height as the
level of the sitting praying person and 140 cm height as the eye level of the standing praying
person. According to the area of the dome-house, an appropriate mesh was selected regarding
to the standards of lighting hand books.

The Ecotect software with radiance calculator engine was used to extend the results of the filed

* H-jahanbakhsh@pnu.ac.ir ** Ali.dellzende@yahoo.com
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data to a whole pattern year. Some graphs and information was generated by this simulation
such as UDI (useful daylight illumination) lux level in two observed levels in 12 months of the
year in the dome-house in each of the five mosques. The other information is the Illumination
distribution in two reference levels and altar place on the wall, in winter solstice and summer
solstice three times a day in each mosque. In addition to study the movement of sunlight patches
in the space, Time lapse photography was taken from sunrise to sunset in each dome-house.
The aim of the field data collection is to find out the daylight distribution pattern in the dome-
house regarding to the quality and quantity of visual illumination. Therefore data analysing was
done according to the criteria presented in the books of lighting standards including: brightness
level, uniformity and diversity of light distribution, visual quality in the space and sunlight
patch movement in the dome-house from sunrise to sunset in the days of observation.

Time Lapse photography showed that the sunlight direction starts from altar in sunrise time.
Then by moving on altar’s west wall, goes towards the floor. At 10 am there is no sunlight and
the dome-house is filled with a uniform illumination that is always brighter on the altar and its
surrounding area. In the afternoon around 3 pm sunlight patches slowly begin to emerge in the
middle of the dome-house. They begin to go upward to the east wall toward the Grive (top of
the wall and under the dome base) by sunset time. Prayer in the dome-house will recognize the
time of the day by this moving sunlight patches and the first thing that will attract his attention
is the brightness of the altar area. Movement of light is the same in all observed mosques except
in Hakim mosque that has no windows around the dome base.

Field observations, simulations and Time Lapse photography show that natural light distribution
pattern; the illumination distribution; direction and angle of the light has a lot of similarities
in all five mosques. Although the dome-house’s area widen, space proportion and geometry of
windows are different but daylighting patterns are very similar other than in Sheikh lotfollah
mosque. The quality of the space brightness with uniform illumination distribution pattern, no
glare problem, the direction and angle of the light towards the altar, all are significant and could
lead to the worship activities. It shows that the elements of windows are designed to create
spiritual atmosphere in dome-house area. It could be summarised that despite the differences
in the historical period of architectural features of these mosques and their dome-houses, they
have the same lighting pattern that lead the prayer to a spiritual unworldly atmosphere qualified
for praying activities.

Keywords: Daylighting pattern, Dome-house, Historical mosques of Isfahan, Radiance.
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