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SUNUS / PRESENTATION

Zaman bir¢ok kere tekerriirlerle ibret vesilesi olarak karsimiza ¢ikar. Maddi ve
manevi tahribat ile insanlik ayibinin yasanmakla olup, Islam alemini, hatta suur
ve insaf sahibi tiim insanlig1 lizlintilye bogan bu giinlerde, devralinan maddi ve
manevi Islam mirasinin ele alinmasindaki ehemmiyet bir kez daha ortaya ¢ikmis
bulunmaktadir. Maalesef ser giiclerinin Kudiis gibi Islam alemi icin iiciincii
onemli yeri olan miras sehirdeki saldirilari, insan ile mukaddes mekan arasina
mahrumiyet sinirlart koyma arzularinin, hatta Mescid-i Aksa’yi, Kubbetii’s
Sahra’y1 ortadan kaldirma niyetlerinin asikare ¢iktig1 bu giinlerde ISL@H (Islam,
Mimarlig1 Miras1) 2023 Konferansi tasidigi 6nemle acimiza bir nebze olsun su
serper Uimidindeyiz.

ISL@H Konferanslari yapilmasi fikri ilk defa 2016’da FSMVU- IIUM miisterek
yaz okulu esnasinda atilmis bulunmaktadir. Dr. Numan, Dr. Hamiruddin ve Dr.
Siyal’in sekillendirmeleriyle, IIUM (Malezya Uluslararas1 islam Universitesi)
ve FSMVU (Fatih Sultan Mehmet Vakif Universitesi) ortakligi ile ilki 2017 de
Malezya, Kuala Lumpur’da baslatilmistir. ikincisi ISL@H 2019 olarak FSMVU,
Mimarlik ve Tasarim Fakiiltesince gerceklestirilip bildiriler kitab1 yaymlanmastur.
Her iki yilda bir yapilmasi kararlastirilan konferanslarin tgilinciisii ilan
edildigi halde gerek pandemi siireglerinden gerekse bazi aksakliklardan dolay1
gerceklestirilememistir.

Baslarda uluslararasi1 katilim i¢in bazi tereddiitler olsa bile, dordiinciisii idrak
edilen ISL@H 2023’tiin FSMVU- IIUM yaninda, UIl (Endonezya Islam
Universitesi), UP (Pristine Universitesi), US (Semerkant Mimarlik ve Insaat
Universitesi) ve Ecol Polytech (Tunus Sousse Politeknik) Universitelerinin
istiraki ile yayginlasmasi ve konusunda taninan bir platform olma yoluna girmis
bulunmasi sevindiricidir.



Islam mimari mirasinin sadece yapili eserlerin kapsami igerisinde kalmayip
bunlarin incelenmesinin ¢ok Otesinde, miras eserlere alt yapi olusturarak bu
unsurlarin da ele alinacagi bir saha olusturdugu muhakkaktir.

Nitekim ISL@H2023’iin temast Siirdiiriilebilirlik ve Mimarlik Egitimi olarak
belirlenmistir. Temennimiz odur ki, mimarlik egitimi bagka basliklar yaninda
bundan sonra yapilacak her konferansta tema olarak yer alsin.

Bu konferansta “sosyal, kiiltiirel ve ekonomik siirdiiriilebilirlik”; “malzeme
kullaniminda strdiirtlebilirlik”; “yerlesmelerde siirdiiriilebilirlik”; “egitimde
stirdiiriilebilirlik”; “yenidenislevlendirme” ve “‘kapsayici mimarlik” konularindaki
calismalar yer almaktadir.

Dort davetli konusmacinin yaninda 40 Tiirk ve 33 yabanci katilimc1 yer almig
bulunmaktadir. 30’u yiiz yiize ve 21’1 ¢evrimici olmak iizere toplam 51 bildirinin
32’si Ingilizce ve 19°u Tiirkge olarak sunulmustur.

Konferansimiza davetli konusmaci olarak Prof. Dr. Saddettin OKTEN, Prof. Dr.
Nour Cholis IDHAM ve Prof. Dr. Asiah Abdul RAHIM onur vermislerdir.

Konferans hazirliklar1 icin o6zveri ile katkida bulunan fakiiltemiz O6gretim
iiyeleri, arastirma gorevlileri ve idari personeli basta olmak iizere, Bilgi Islem
Daire Baskanligi’na, Saglik Kiiltiir ve Spor Daire Baskanligi’na, Halkla iliskiler
Miidiirliikleri ve Kiitiiphane Dokiimantasyon Daire Bagkanligi’na tesekkiirii borg
biliriz.

Son s6z olarak, ISL@H Konferans serisinin Islam akademiyasi arasinda artarak
ve benimsenerek Islam mimari mirasinm her yonii ile ele alinacag: bir platform
olmasini tekrar temenni ederiz.

Fatih Sultan Mehmet Vakif Universitesi

Mimarhk ve Tasarim Fakiiltesi adina,

Prof. Dr. ibrahim Numan
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Abstract

Monumental mosques are valuable elements of religious and cultural heritage and Islamic
architecture. In this respect, creating an inventory of monumental mosque buildings,
and documenting and preserving them have great importance. Konya has hosted many
civilizations throughout its history and the city has preserved its importance for many years as
the capital of the Anatolian Seljuk Civilization. It has many valuable monumental buildings
built during the Seljuk and Ottoman periods and has been an architectural center throughout
its history. In this study, mosques belonging to the Anatolian Seljuk Period in Konya, one of
the most important main centers of Turkish-Islamic culture and art in Anatolia, were handled.
Mosque buildings are characterized by intermittent working hours and represent a central area
where people gather for daily and weekly prayers. Mosques are also considered a place for
educational, cultural, and social activities. The comfort of the user in a religious building is
important for a sense of sacred worship. In this direction, providing the comfort conditions
in the interior space in an energy-efficient method is important and should be handled. In this
context, this study, it is aimed to create and document the inventory of monumental mosques
and to research the mosques in terms of energy efficiency. Architectural design properties
and construction techniques of mosques were explained and energy analyses were made by

using the DesignBuilder simulation program. The relationship between architectural design
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properties, built periods, and the energy demands of mosques were handled. Considering the
limitations of studies in this field, this study in which monumental Islamic architecture was
evaluated in the context of energy efficiency is important. It is aimed to show the importance
of monumental religious buildings in terms of energy efticiency, and this study is pioneering

and will light on future studies.

Keywords: Islamic architecture, Seljuk architecture, mosques, energy efficiency

1. Introduction

Konya, which has traces dating back to the Neolithic period and has hosted many
civilizations, has been an architectural center throughout its history. The city has
preserved its importance for many years as the capital of the Anatolian Seljuk
Civilization and as it is one of the important state centers of the Ottoman Empire.
The city has many historical and cultural architectural heritages (Baykara, 2002).
Mosques built during the Seljuk and Ottoman Periods provide the formation of the
city morphology and create an important typology with their architectural design
properties. Monumental mosques are valuable elements of religious and cultural
architectural heritage. Mosques represent a central area where people gather for
daily and weekly prayers and are considered a place for the educational, cultural,
and social activities of Muslims. Creating an inventory, documenting, and
preserving these buildings have great importance. In this respect, in this study,
the monumental mosques built in Konya during the Anatolian Seljuk Period are
handled.

Compared to other types of buildings, mosques are characterized by their unique
working hours. Mosques are used simultaneously in a certain region and time
zone. They are used intermittently, five times a day and weekly. This situation has
an impact on the energy demand of the building depending on the climate regions
during the heating and cooling periods required (Al-Homoud et al., 2005). It is
of great importance that the comfort of the user in a religious mosque building
in terms of the sense of sacred worship. It should be possible to worship in a
comfortable area for worshipers. In this respect, providing the comfort conditions
in the interior space in an energy-efficient method is an important object and
should be handled. Climate-related design properties of buildings affect the
comfort conditions and thermal performance of the building (Abdou et al., 2005).
Mosque buildings’ energy efficiency largely depends on the overall thermal
performance of building components such as walls, roofs, and windows working
together as a system (Al-Homoud et al., 2009). In a mosque that has low thermal
performance, more energy is consumed to provide comfort conditions.
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In the study of Al-Homoud et al., indoor comfort conditions were analyzed for
three mosques located in the hot humid climate zone of Damman, Saudi Arabia.
The relationship between these conditions and the consumed energy loads
was evaluated. It was determined that only one of the mosques had a thermal
insulation layer in the envelope. It was reported that two uninsulated mosques
had higher levels of energy consumption and dissatisfaction in terms of thermal
comfort. In conclusion, the importance of integrating a thermal insulation layer
was emphasized (Al-Homoud vd., 2009). In the study of Ahriz et al., mosque
building components that can control and determine thermal comfort conditions
are indicated that the orientation of the building, the area surrounding the
building, the size and geometric form of the building, architectural form, closed
galleries, roof form, prayer halls, the height of the prayer hall, openings, building
materials, and surface colors (Ahriz et al., 2021). In this study, it is aimed to
create and document the inventory of monumental mosques that are important
elements of Turkish-Islamic culture, and to research the mosques in terms of
energy efficiency. Studies in this area are limited. In this respect, this study is
pioneering and will light on future studies. It is aimed to contribute to the studies
within the scope of energy efficiency and mosques, to investigate the current
energy needs of buildings, which are important elements of the monumental
architectural heritage built centuries ago, and to show the importance of mosques
in terms of energy efficiency.

2. Methodology

This study is prepared within the scope of the Scientific Research Project (BAP)
and among the analyzed mosques and masjids, monumental mosques built in
Konya during the Anatolian Seljuk Period are handled. These are the Sems Tebrizi
Mosque and Iplik¢i Mosque. Firstly, information about the mosques belonging
to the Anatolian Seljuk Period period and Konya City were collected using the
analyzing technique in the literature. The mosques were visualized with the drone
and their features are documented with photographs. Drawings in the electronic
environment were taken from the Konya Regional Directorate of Foundations and
colored, and their current situation was based on on-site determinations, and their
relations with their immediate surroundings were processed on the drawings. The
plan, section, facade, roof cover, and interior space elements were explained and
design typologies were determined in the light of the information in the literature,
drawings, and visuals. At the same time, the construction technique and material
properties were explained. Mosques’ architectural design properties were
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documented are modeled in the Design Builder simulation program. According to
the simulation results, the heating-cooling and total energy loads of the mosques
were analyzed. An evaluation was explained according to the findings.

3. Findings

In this section, the architectural design properties of the Sems Tebrizi Mosque
and Iplik¢i Mosque built in the Anatolian Seljuk Period and their energy loads
according to simulation results are explained. Sems Tebrizi Mosque is located in
the central Karatay district of Konya. The building, which dates back to the 13th
century, was built using masonry technique. The mosque and the tomb were built
adjacent to each other. The tomb has the typology of classical Seljuk cupolas.
Iplik¢i Mosque is located in Kiirkgii District, east of Alaaddin Hill. While the
new street was being created, it remained below the road level. The construction
technique of the mosque, which was built in the 13th century, is masonry. The

covering system rising on the arches is the cross-ribbed vault.

Figure 1. Sems Tebrizi Mosque and Iplik¢i Mosque (Photographs by the authors, 2019)

3.1. Anatolian Sejuk Mosques’ Architectural Design Properties

The architectural design properties of Sems Tebrizi Mosque are shown in Table
1, and the architectural design properties of Iplik¢i Mosque are shown in Table 2.
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Table 1. Sems Tebrizi Mosque’s Architectural Design Properties

Design Typology

13th Century, Anatolian Seljuk

Period Period
Building Form | Rectangle
Plan
Organization Three Spaces
Top Cover Dome
Building Order | Detached Order
Total Area of 5
Mosque m’ 271'm
Construction Techniques and Material Properties
Bond
Technique Masonry Wall
£
i WALL Material Stone
= Openines Windows ratios
; pening are 1/2
FLOORING Material Wood flooring
Bond Wooden .
Technique construction
J‘;’ pitched roof
i TOP COVER Material Plumbing
. There are no
Openings .
openings
Bond
. Masonry
MINARET Technique
Material Cut-stone

Table 2. iplik¢i Mosque’s Architectural Design Properties

Design Typology

Period 13th Century, Anatolian Seljuk
Period

Building Form | Rectangle

Plan

Organization Two Spaces

Top Cover

Flat roof outside; domed inside
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Building Order | Detached Order
Total Area of )
Mosque m2 7945 m
Construction Techniques and Material Properties
Bond
Technique Masonry Wall
Material Brick
WALL :
Windows
Openines ratios are
pening square and
1/2.
FLOORING | Material Wood
flooring
Bond
Technique Masonry
TOP COVER Material Brick
. There are no
Openings )
openings.
Bond
Technique Masonry
MINARET
Material Brick

3.2. Energy Analysis of Anatolian Seljuk Mosques

Sems Tebrizi Mosque and Iplik¢i Mosque belonging to the Anatolian Seljuk
Civilization, are analyzed in terms of energy efficiency in light of the literature
review and simulation results. Mosques are modeled using the DesignBuilder
simulation program. Design Builder is an EnergyPlus-based software tool
developed to measure and analyze the performance of building design in terms of
energy, carbon, lighting, and comfort (Zhang, 2014). Models specific to mosque
buildings that have characteristic properties are developed in the DesignBuilder
simulation program, taking into account the users, occupancy rate, and usage times.

In the DesignBuilder simulation program, information about the location of
the building is first entered. The DesignBuilder program, which uses the same
simulation engine as the EnergyPlus program, does not have climatic data for
all cities. In this respect, in the study, the data provided from the meteorological
stations in the region through the Meteonorm software were defined into the
Design Builder software, and the typical year method was used for climate data.
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The functional properties of the building must be defined in the DesignBuilder
program. There is no mosque function ready in the program. The mosque
building’s properties, such as daily and weekly working hours and user density,
are defined by us in the program. Daily prayer times and user densities during
Friday prayer times are defined in the system and heat gains due to people were
calculated. The comfort range has been defined by taking ASHRAE standards
into consideration for the comfort conditions in the interior.

Konya is located in the temperate-dry climate region of Tiirkiye. In terms of
energy efficiency, the period when heating is required in temperate-dry climate
regions is important. Design parameters affecting the energy performance of a
building are handled as the location and orientation of the building, the building
form, the distance between buildings, the optical and thermophysical properties
of the building envelope, and the solar control and natural ventilation layout. It
can be said that energy-efficient design parameters are also valid for mosque
buildings. However, mosques have characteristic design properties that affect the
basic design such as gibla, gibla wall, mihrab, and minbar. In this respect, the
orientation of mosque buildings is the direction of the gibla. The orientation of
the Konya mosques (their gibla), which are handled within the scope of the study,
is in the south direction.

Sems Tebrizi Mosque and Iplik¢i Mosque have a detached order property. This
should be considered as a factor that is important in terms of solar radiation gain
and natural ventilation and therefore affects the energy load of buildings. In this
respect, building order should be handled as a factor affecting the energy load
of mosque buildings. In terms of building form, the form of mosque buildings
is square or rectangular, which should be in the temperate-dry climate zone.
Other architectural design properties affecting the energy loads of Sems Tebrizi
Mosque and Iplik¢i Mosque and the heating-cooling and total energy loads of the
mosques per m? are shown in Table 3. In the calculations using the DesignBuilder
simulation program, the total energy load per square meter represents the sum of
heating, cooling, and lighting loads.

Table 3. Architectural Properties and Energy Loads of Sems Tebrizi and Iplik¢i Mosques

Mosque Name Sems Tebrizi Mosque Iplik¢ci Mosque
13th Century 13th Century
Total Area of Mosque m? 271 m2 794,5 m?
Mosque height (h) 12.30 m 13.14 m
Wall Material Stone Brick
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Wall Thickness 100 cm 95 cm
Top Cover Material Plumbing Brick
Top Cover Thickness Pitched roof 55 cm
South 6.07 1.62
Window-
rth 4.0 1.80
Wall Ratio | ° >
(%) East 543 0.76
West 4.06 0.77
Cooling Load per m?> kWh 9.24 11.02
Heating Load per m?> kWh 62.17 185.07
Energy Consumed per m?
(heating-cooling-lighting) 78.23 202.90
kWh

Masjids’ Energy Models

In terms of the top cover, Sems Tebrizi Mosque has a pitched roof and the Iplikgi
Mosque Mosque has a flat roof outside and domed inside. In this respect, it can
be said that the top cover is one of the factors affecting the differences between
the energy loads of the mosques. In terms of building materials, Sems Tebrizi
Mosque’s building materials are stone and the wall thickness is 100 cm. Iplikgi
Mosque’s building material is brick and the wall thickness is 95 c¢cm. Stone
and brick building materials have the qualification to contribute to the heating
and cooling loads of buildings in terms of thermal performance. It should be
noted that the thermal conductivity properties of the opaque and transparent
components of the building envelope are important parameters that can affect
the energy loads of the buildings. The thermal conductivity of the wall varies
depending on the building material properties and wall thickness. Built years
and temporal differences between the Sems Tebrizi and Iplik¢i Mosque, the type
of stone and brick materials used, differences in wall thickness of mosques, and
the type of glass used in the openings should be handled as factors affecting the
thermal conductivity of the wall. It can be stated that the building materials used
in the analyzed mosques have the qualification of reducing the energy load of the
buildings. In this respect, mosques’ envelope properties should be handled as the
parameter that affects the energy needs of mosques.
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Directional openings are important factors in terms of solar radiation gain and
natural ventilation layout. It should be noted that openings in the south direction
provide direct solar radiation gain, but multi-directional openings cause heat
losses. The opening ratios of Sems Tebrizi Mosque and Iplik¢i Mosque vary
depending on the directions. According to the opening ratios depending on
the directions given in Table 3, it is seen that Sems Tebrizi Mosque has higher
opening ratios. In this respect, it can be said that the openings depending on the
directions have an impact on the differences between the energy demand of the
mosques. In addition, monumental mosque buildings’ volume should be handled
and evaluated as an important factor. As a result, the parameters affecting the
energy load of a mosque building make differences in mosques’ energy loads,
especially the envelope design, building material used, wall thickness, top cover
properties, facade openings depending on directions, and size of the building. As
a result, it can be said that more positive results are obtained in terms of energy
efficiency for both mosques although the differences between the energy loads.

4. Conclusion and Recommendations

In this study, monumental mosques built during the Anatolian Seljuk Period
in the city of Konya, one of the most important main centers of Turkish-
Islamic culture and art, are researched in terms of energy efficiency.
Monumental mosques, which are important elements of religious and
cultural heritage, built during the Seljuk period are important buildings that
provide the formation of city morphology. In this respect, it is important
to document an inventory of these monumental buildings, determine their
current situation, and analyze these buildings in terms of energy efficiency.

In the study, Sems Tebrizi Mosque and Iplikci Mosque belonging to the Anatolian
Seljuk Period in the 13th century, are handled. The energy demands of mosques
vary depending on their architectural design properties. It should be noted that with
these differences, positive results are obtained in terms of energy efficiency. It can
be said that mosque buildings, which are important elements of the monumental
architectural heritage built in the Anatolian Seljuk Period, are energy-efficient
buildings in line with today’s energy needs and traditional design features and
construction techniques. In addition to energy analysis, building volume is an
important factor in monumental mosque buildings in terms of energy efficiency.
In this respect, it has been determined that the DesignBuilder simulation program,
which calculates the energy load per m?, is inadequate for mosques where volume
1s an important factor, and volume-related analysis results are required.
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As a result, positive results are obtained for the Sems Tebrizi and Iplik¢i Mosques
in terms of energy efficiency in line with the energy loads consumed per m?.
These monumental mosques are valuable and important in terms of energy
efficiency. Considering the limitations of studies on the energy demands and
energy efficiency of monumental mosques, it is expected that this study will
create potential research scopes for future research. In addition, documenting
and protecting religious and cultural heritage and analyzing it in terms of energy
efficiency has great importance in guiding mosques that will be designed as
religious and cultural architectural elements with minimum energy requirements.

Information Note

This study is reproduced from the Mimar Sinan Fine Arts University Scientific
Research Project (BAP) titled “Research of the Monumental Architectural
Heritage in Terms of Comfort Parameters and Energy Efficiency, Seljuk-Ottoman
Period” coordinated by Assoc. Prof. Dr. Umit ARPACIOGLU.
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