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ABSTRACT

CHARACTERISTICS OF COURTYARDS OF
TRADITIONAL HOUSES IN KURTGAZI, BIRGI

The aim is to understand the characteristics of the courtyards in traditional

Kurtgazi houses and discuss their preservation problems.

Four traditional houses with courtyards, which are continued to be lived in,
accessible and have partially preserved their authenticity were selected. The qualities of

the selected courtyards were documented at the site, analyzed and evaluated.

Courtyards are positioned at east, southeast or south. Comparison of the current
and the authentic states revealed that, mass additions, roof renewals and renewal of

ground covering materials in the courtyards were widespread.

Natural ventilation increases as the ratio of the courtyard length in the north-south
direction to the related courtyard wall height increases since the prevailing wind direction
is the north. As the length of a courtyard is decreased and the height of the courtyard wall
is increased, the amount of exposition of the courtyard to direct sunlight is decreased. In
order to benefit from sunlight in all seasons, this ratio must be at least two. Deciduous
plants such as fig trees and vines block the sunlight to reach the courtyard in summers
and allow sunlight to reach the courtyard in winters. Materials with a low amount of
reflecting capability are used as a covering on the ground and on the walls in the authentic
state. Resting, eating, doing hobbies, washing and drying laundry and dishes are the
activities in four seasons of the year, and food drying and wood cutting are seasonal

activities realized in the courtyards.

Keywords: Traditional Courtyard, Open Spaces, Historical Settlements, Birgi Houses
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OZET

BIRGI, KURTGAZI’DEKI GELENEKSEL

EVLERIN AVLULARININ OZELLIKLERI

Amag, geleneksel Kurtgazi evlerindeki avlularin 6zelliklerini anlamak ve koruma

sorunlarini tartigmaktur.

I¢inde yasanilmaya devam edilen, ulasilabilir ve dzgiinliigiinii kismen korumus
dort avlulu geleneksel ev se¢ilmistir. Secilen avlularin nitelikleri yerinde belgelendi,

analiz edildi ve degerlendirildi.

Avlular doguda, giineydoguda veya gilineyde konumlanmistir. Mevcut ve 6zgiin
halleri karsilastirildiginda avlularda toplu eklemeler, cat1 yenilemeleri ve zemin kaplama

malzemelerinin yenilenmesinin yaygin oldugu ortaya ¢ikti.

Hakim riizgar yOniiniin kuzey olmasi nedeniyle kuzey-giiney yoniindeki avlu
uzunlugunun ilgili avlu duvar yiiksekligine orani arttikca dogal havalandirma da
artmaktadir. Avlu uzunlugu azaldik¢a ve avlu duvarmin yiiksekligi arttikga avlunun
dogrudan giines 15181na maruz kalma miktar1 azalmaktadir. Gilines 1s181indan her mevsim
faydalanabilmek i¢in bu oranin en az iki olmasi gerekir. Incir agac1 ve asma gibi yaprak
doken bitkiler yazin giines 151gmin avluya ulagmasini engellerken, kisin gilines 15181n1n
avluya ulagmasii sagliyor. Yansitma yetenegi diisiik olan malzemeler 6zgiin haliyle
zeminde ve duvarlarda kaplama olarak kullanilmaktadir. Dinlenmek, yemek yemek, hobi
yapmak, camasir ve bulasik yikamak ve kurutmak yilin dért mevsimi yapilan aktiviteler
olup, avlularda mevsimlik olarak yiyecek kurutma ve odun kesme aktiviteleri

yapilmaktadir.

Anahtar Kelimeler: Geleneksel Avlular, A¢ik Alan, Tarihi Yerlegimler, Birgi Evileri
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CHAPTER 1

INTRODUCTION

Many of the houses in Anatolia have courtyards, which are private outdoor spaces
used for daily and seasonal activities of the family members and visitors. These
courtyards are three-dimensional voids around which all of the building elements are
organized. These elements are the high courtyard walls, the main building with sayat and

taslik, the annexes and green elements (Eldem 1984).

Courtyards of buildings at different parts of the World have been studied with their
various aspects. Courtyard’s thermal comfort is influenced by factors such as orientation,
ratio of courtyard wall height to courtyard width (H/W), ratio of width and length (W/L),

materials, and greenery elements.

The orientation of North- South and Northeast- Southwest are recommended and
RayMan is used in a research carried out in Cuba (Rodriguez-Algeciras et. al. 2018),
Northeast- Southwest in Malaysia and Egypt, and North-South in Italy and Sweden are
recommended and CourtSun is used as a tool (Muhaisen and Gadi 2006), East-West is
not recommended in Israel and ENVI-met is used as a tool (Berkovic et. al. 2012), the
Northeast-Southwest direction with slight rotation from the North is recommended in Iran
and Design Builder is used as a tool (Soflaei et. al. 2017), North-South orientation is
thermally more comfortable in Mardin (S6zen and Oral 2019) and it is more advantageous

than East-West since prevailing wind is North wind in Greece (Andreou 2014).

The ratio of height to width (H/W) of 4/5 and 5/5 for warm regions, 3/5 and 4/5
for cool regions are recommended in Italy (Martinelli and Matzarakis 2016). Narrow and
deep courtyards are better suited to hot climates (Akbari et. al. 2021) (Guedouh et. al.
2019). Aspect ratio of 1.2 is acceptable for thermal comfort compared to ratio of 0.7 in
Egypt (Abdallah 2019). Designing courtyards with aspect ratio values ranging between 1
and 3 is recommended, providing a certain level of wind permeability through the

surrounding walls for an efficient ventilation (Rodriguez-Algeciras et. al. 2018).



Courtyard shading is mostly affected by the ratio of courtyard width to courtyard wall
height, while courtyard orientation is the least effective factor (Al-Hafith et. al. 2017).

The ratio of width to length (W/L) of lower than 1 is not recommended and square
courtyards have less sun exposure than rectangular ones and offer better possibilities for
solar control in Cuba (Rodriguez-Algeciras et. al. 2018). Rectangle courtyard is not
recommended in Israel (Berkovic et. al. 2012). The ratio of 1 is the best choice since this
ratio allows minimum radiation during summer and maximum radiation during winter
(Yasa and Ok 2014). For short courtyards, an isolated standing vortex is formed while for
more elongated courtyards the flow submerses at one end and surfaces at the other end

(Moonen et. al. 2011).

Increasing the height of the walls is insufficient for improving thermal conditions,
application of shading devices or greeneries are recommended (Rodriguez-Algeciras et.
al. 2018). Greenery elements are able to block high solar radiation and produce the
cooling effect from the evapotranspiration process (Seyam 2019). Arranging trees to
maximize canopy shading and minimum wind disturbance (clustered planting,
rectangular planting or double tree-row) in the windward corridor is an effective way to

lower urban heat and improve thermal environment (Fu et. al. 2022).

Surfaces reflecting, receiving, storing and transmitting longwave radiation
include wall surfaces, ground, grass, bodies of water and tree canopies (Zhu et. al. 2023).
As materials, grass and soil paved courtyards have lower temperatures than concrete
paved ones (S6zen and Oral 2019). Elements forming shadows include walls and trees
affected by geometry and orientation. Percentage of shaded and sunlit area equal or the
situation of shaded area less than sunlit area is recommended in the courtyards (Muhaisen

and Gadi 2005) (Table 1).



Table 1. The topics researched in relation with courtyards

(Source: Prepared by author 2024)

rectangular planting or double tree-row) in the
windward corridor is an effective way to lower urban
heat and improve thermal environment.

Research | Climate | Location Results References
Topic
Hot-humid | Kuala Lumpur, NE-SW (Muhaisen and
Hot-dry Egypt NE-SW and N-S Gadi 2006)
Temperate Italy N-S
Cold Sweden N-S are recommended
Warm Cuba N-S and NE-SW are recommended (Rodriguez-
. . Humid Algeciras et.al.
Orientation 2018)
Hot-Dry Israel E-W is not recommended (Berkovic et. al.
2012)
Hot- Dry Iran The Northeast- Southwest direction with slight (Soflaei et. al.
rotation from the North is recommended. 2017)
Mediterran | Greece North- South orientation is more advantageous than (Andreou 2014)
ean East-West since prevailing wind is North Wind
Hot-Dry Turkey N-S orientation thermally more comfortable (Sozen and Oral
2019)
Orientation | Hot-Dry Iraq Courtyard shading is mostly affected by the ratio of (Al-Hafifth et. al.
and Ratio courtyard width to height, while courtyard orientation | 2017)
(H/W) is the least effective factor.
Hot- Dry Egypt Courtyards with a H/W ratio of 1.2 achieved (Abdallah 2019)
acceptable thermal comfort better than H/W ratio of
0.7 during the hot period.
Mediterran | Italy H/W 4:5 to 5:5 for warmer regions, 3:5 to 4:5 for (Martinelli and
ean cooler regions are recommended. Matzarakis 2016)
Hot- dry Iran Narrow, deep courtyards are better suited to hot (Akbari et. al.
Ratio climates 2021)
(H/W) Hot-Dry Algeria Deep courtyard seems the ideal model for thermal (Guedouh et. al.
comfort in summer 2019)
Warm- Cuba Designing courtyards with aspect ratio values ranging | (Rodriguez-
Humid between 1 and 3 is recommended, providing a certain | Algeciras et. al.
level of wind permeability through the surrounding 2018)
walls for an efficient ventilation
Warm- Cuba Lower than 1 are not recommended and square (Rodriguez-
Humid courtyards have less sun exposure than rectangular Algeciras et. al.
ones and offer better possibilities for solar control. 2018)
Hot-Dry Turkey 1:2 ratio provided thermally more comfortable (S6zen and Oral
2019)
Hot-Dry Israel Rectangle courtyard is not recommended (Berkovic et. al.
Ratio 2012)
(W/L)) Hot-dry Turkey Ratio of 1 (square) is the best choice for the three (Yasa and Ok
Hot-Humid climate regions in terms of heat gain 2014)
Cold
Simulation For short courtyards, an isolated standing vortex is (Moonen et. al.
formed, while for more elongated courtyards the flow | 2011)
submerses at one end and surfaces at the other end
Hot-humid | Kuala Lumpur, H: three storey (Muhaisen 2006)
Hot-dry Egypt H: two storey
Temperate Italy H: two storey
Courtyard Cold Sweden H: one storey are recommended
Wall Height | Warm- Cuba Increasing the height of the walls is insufficient for (Rodriguez-
Humid improving thermal conditions, application of shading | Algeciras et. al.
devices or greeneries are recommended. 2018)
Material Hot-Dry Turkey Grass and soil paved courtyards have lower (Sozen and Oral
temperatures than concrete paved ones. 2019)
Bangladesh The court might play many roles: transitory space, (Rahman and
Function religious space, social space, climate modifier, Haque 2001)
domain divider etc.
Simulation Greneery elements are able to block high solar (Seyam 2019)
radiation and produce the cooling effect from the
evapotranspiration process.
Greneery Simulation Arranging trees to maximize canopy shading and (Fu 2021)
Elements minimum wind disturbance (clustered planting,




1.1. Problem Definition

There exists a substantial body of research both within the country and at global
scale on the architectural characteristics of traditional houses; for example, Rapoport
(1969), Eldem (1984), Reynolds (2001) etc. A significant number of these studies
emphasize the harmony of traditional houses with the climatic conditions of their
respective regions. However, courtyards, which are a critical component of these

structures, have been addressed in a much more limited number of studies.

Previous studies related to the characteristics of courtyards have been reviewed.
These studies have examined various parameters such as orientation, aspect ratio, wall
height, material, function, and greenery elements. As indicated in the table above, thirteen
out of the sixteen studies reviewed focused on the courtyards of traditional houses.
Among these studies, four cases pertain to settlements in the Mediterranean basin, three
to the Middle East region, one to settlements in both the Mediterranean and Middle East
regions, one to East Asian settlements, three to African settlements, and one to a

settlement in South America.

The number of studies addressing courtyard orientation is seven, while those
focusing on ratios within courtyards amount to nine. There is only one study on the
functions of courtyards, and three studies examine elements within courtyards, of which
two focus on greenery elements and one on the materials used in courtyards. Several
software programs (CourtSun, RayMan, ENVI-met, Design Builder etc.) are used to
search on orientation without considering the impact of sun altitude and azimuth, in rare

studies the impact of sun altitude and azimuth are considered (Al-Hafith et. al. 2017).

Studies that examine multiple parameters simultaneously are fewer in number. For
example, orientation and ratio parameters have been examined concurrently in four
studies. There is only one study that combines ratio and material parameters. Such studies
that cover multiple parameters tend to be interdisciplinary, often involving contributions

from both architecture and planning as well as mechanical engineering.

No study has been encountered that evaluates all of these parameters collectively

to comprehensively reveal the characteristics of traditional courtyards. This study



considers the impact of sun altitude and azimuth together with all of the above mentioned

parameters.

1.2. Aim and Objectives

Birgi is one of the historic settlements in Odemis, which has preserved its
authentic architectural and urban characteristic and integrity, and is known for its
historical and cultural significance. The courtyards of the traditional houses also
contribute to the character of Birgi. They have outstanding aesthetic, functional, climatic

and constructional qualities.

The aim is to identify the parameters that define the qualities of courtyards of the
traditional houses, and present a way to characterize these courtyards with a holistic
approach. The study is limited with the tools of the discipline of architectural
conservation. It is also limited with four courtyards of the traditional houses in Kurtgazi

district of Birgi, Turkey.
The objectives of the research are:

To identify the parameters that define the qualities of traditional courtyards, e.g; usage,
spatial organization, elements, construction technique and material, exposition to sunlight

and natural ventilation

To analyze the qualities of courtyards of traditional houses in Kurtgazi district in Birgi

today and in the authentic situation,

To map the corresponding spatial organization, elements and material on plans and

sections for today and for the authentic situation,

To analyze the exposition of courtyards to sunlight and natural ventilation in different

time intervals and seasons for today and for the authentic situation,

To evaluate the authentic characteristics considered in the traditional courtyards of Birgi

houses in Kurtgazi district.



1.3. Limit of the Study

In Birgi, local people go to their gardens and work in their gardens in the summer
and stay there for a few months. Since most of the local people went to their gardens
during the site survey, not every courtyard desired to be reached could be reached. Four
case studies were selected from the Kurtgazi district, where measurements could be made
in the courtyard, where there were homeowners from whom information could be learned
about the authentic situation. The study was carried out within the framework of

architectural conservation discipline; no interdisciplinary perspective is included.

1.4. Research Questions

This study attempts to answer the following questions:
1. What are characteristics of the courtyards and related spaces of Birgi houses?
2. Which qualities make these courtyards sustainable?

3. What are the contemporary interventions in the courtyards of Birgi houses in Kurtgazi

district?

4. How do the interventions affect the authentic spatial quality of courtyards in terms of

sustainability?

5. What has changed in terms of courtyard qualities after the interventions made in the

selected Birgi houses in Kurtgazi district?

1.5. Methodology

A preliminary literature review was made on sustainability and traditional
courtyards in the World and Turkiye. The traditional settlements of Birgi was selected.
The site is on the temporary list of UNESCO World Heritage (UNESCO 2024). It has

preserved its authenticity and integrity to a great extent at a settlement scale. Then, case

6



studies were defined to identify the characteristics of the traditional courtyards. In the
selection of these houses, continuation of usage, preservation of authenticity to some
extent, but the presence of some interventions in the courtyards, and accessibility were
considered. The four selected courtyards were talked to the homeowners about daily and
seasonal activities, the changed and preserved parts of the courtyards, natural ventilation
and illumination through the location, layout and limiting elements of the courtyard.
Natural ventilation was researched for all days of the year and illumination was
researched on 21 June, the longest day of the year, and 21 December, the shortest day of
the year. SunCalc was used to get information about azimuth and altitude. The current

and the authentic characteristics were compared among themselves and with each other.

Studied cases were numbered as in the following: Their blocks and lots are 338/7
(case 1), 326/5 (case 2), 326/8 (case 3), and 350/4 (case 4). Case 1 and case 4 are among
the second group structures that need to be preserved. They were listed on 07.07.1988
(RT, 1988). Case 2 was listed on 12.01.1974 (RT, 1974) and it was unlisted on 07.07.1988
(RT, 1988). Case 3 was not listed.

Then, the geographical, climatic and historic characteristic of Birgi, and

morphologic qualities of its houses and courtyards were reviewed in the previous studies.

Physical survey sheets specific to understand the characteristics of courtyards of
traditional houses of Birgi and their compatibility in terms of sustainability were
developed based on the parameters revealed in the literature review presented in the
above. They were filled in for each of the studied cases during the site survey in August

and September in 2022. These physical survey sheets include the following:

Form (square, rectangle and L plans), orientation (long edge and short edge), and
alteration (mass, room, storey and roof additions; loss, of courtyards, gardens, hayats),
dimensions (length, width and height), and materials (stone, solid-brick, mud-brick,
stone-solid brick, stone-mudbrick, tile, hollow brick, aerated concrete, plastered, white-
washed, earth, and timber), for each architectural element such as: wall, ground covering,
roof covering, projections, posts, balustrades, eaves, doors, windows, and sub elements
such as fountains, wells, fireplaces, stepping stones, foot paths, drainage channels,
benches, tables, hoses and flowerpots, type, scent, height and shadow orientation of green
elements (evergreen elements which are foliage rich and foliage poor trees, and deciduous

trees) were documented (Figure 1).



IZTECH
MS Thesis in Architectural Restoration

Surveyor: Sena Keles Survey Date:

B . P oy Address:
Inventory Sheet of Open Spaces in Birgi Traditional Houses
Prepared by: Sena Keles Supervisor : Prof. Dr. Mine Turan Building lot: Sheet No:
T Open Spaces
— e ; Hayat
Characteristic Courtyard Tyl 4
Square plan
Form Rectangle plan
L plan
Long edge
Short edge
Orientation % |Daor
‘E |Top window
8' Bottom window
Mass addition or loss
Alteration Room add11f1fm or loss
Storey addition or loss
Roof addition or loss
Dimension Material
. . o Solid-| Mud- |Stone+ | Stone + 2 Hollow |Aerated White- . .
Plaste Earth
Lenght | Width Height | Stone brick | brick |solid brick| mudbrick Tile brick concrete| astered washed e
Retaining
= | Courtyard
G . oy qr
Z | Main building
Annex
Cortyard
“@ L=
€ £ | Garden
5
E & 5ot
% n Street
§ g Cortyard
Z | © | | Garden
S g -
-] & | M.Build.
Annex
Projection
Posts
Balustrades
Eaves
Door
Window
Fountain
Well
Fire place
‘ﬂ: Stepping stone
%‘ Foot Paths
_"é Drenaj Channel
“ | Bench
Table
Hose
Flowerpot
Type Scent | Height Season Shadow orientation
o summer
£ | Foliage-rich trees
Z |s winter
B |E
= %ﬁ summer
£ = | Foliage-poor trees -
8 M winter
g
=2 |8
E ES Deciduous tree SiFTHEE
B
Q L] Deciduous tree winter
=]
%E Vegetable summer
zn Flower summer

Figure 1. Inventory sheet of open spaces in Birgi Traditional Houses

(Source: Prepared by Author 2022)

In the next step, social survey sheets were filled in by interviewing with the

occupants of each of the studied cases and also other local people living in the
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neighborhoods and who could be interviewed during the site survey in August and
September in 2022. The survey forms included identification information on name, age,
gender and job of the person surveyed, address of the houses, and ownership pattern. In
its second part, it questioned the authentic state of the courtyard, daily and seasonal
activities, usage of the units in the courtyards, greenery and water elements in the
courtyards, additions or other interventions in the courtyards and related spaces. The

questions asked to the homeowners are as in the following.

1. Describe the relation between your housing unit and the street.

2. Describe your courtyard, taslik, hayat and annexes.

3. How long have you been living in this house?

4. How many times is the courtyard used in a day and when?

5. Which activities take place in the courtyard in summers and winters, and why?

6. Which vegetables, fruits or trees grow in the open spaces of your house, and why?
7. How many times are plants watered in summers, and how?

8. Which interventions were made, and why?

Next, sketching and visual analyses of the courtyards were made at the site on
23.08.2022-24.08.2022 and 12.09.2022. This included the mapping of functional
distribution, authentic elements such as the eaves, annexes, greenery, semi-open spaces
etc. their traces and remains, and alterations. The width and length of the courtyards, and
the height of the courtyard walls were measured with conventional techniques. This phase

was supported with photographic documentation.

After the site survey, studied case plans and sections were drawn. The current
plans were drawn according to maps from Google Earth, sketches, measurements and
photos, the authentic plans were drawn according to traces and remains, interviews with
homeowners, comparative information coming from other surveyed Birgi houses (Cami
Kebir district: 290/3, 248/20, 303/24, Cumhuriyet district: 272/1, 261/3, Kurtgazi district:
358/3), plan drawings of Birgi houses in the thesis of Filiz Diri and the sketch archive of
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Prof. Dr. Mine Turan, and aerial photos from the archive of the Ministry of National

Defense General Directorate of Mapping. The areas of the courtyards and related spaces

were noted for their current and authentic states. The usages of the spaces for their daily

or weekly activities were classified as resting, eating, doing hobbies, laundry washing and

drying, dishwashing and drying. For seasonal activities, it was classified as food drying

and storage, and wood cutting and storage. The schemes of natural ventilation and natural

illumination were mapped on the plans and sections based on observations and also

controlled ventilation was mapped based on position of gates and elevated roofs (Figure

2) (Figure 3).
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Figure 2. Legend of the drawings (Source: Prepared by Author 2024)

10



Figure 3. Measured drawings in the current and authentic states in case 1

(Source: Prepared by Author 2024)

All of the information about courtyards such as form, architectural characteristics,
usage, and climatic conditions are evaluated between their current and authentic states.

The area of the courtyards and related spaces are measured in their current and authentic

states.

Length is the long edge of the courtyard and width is the short edge of the
courtyard. The ratios of lengths to widths are calculated by dividing the length of each
courtyard by its width. In the calculations, the boundaries of the transition from open
space to semi-open spaces were determined as the courtyard boundary: the beginning of

taslik and entrance eaves etc. (Figure 4).
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MAIN BUILDING

COURTYARD

Figure 4. The width and length (Source: Prepared by Author 2024)

Depth is the perpendicular distance from the southern courtyard wall to the
northern boundary of the courtyard. Height corresponds to the height of the southern
courtyard wall for the analysis of the natural illumination and the height of the northern
courtyard wall for the analysis of the natural ventilation. The ratio of height to depth is
calculated by dividing the height of the courtyard wall to the depth of the courtyard. In
the calculations, the boundaries of the transition from open space to semi-open spaces
were determined as the courtyard boundary: the beginning of faslik and entrance eaves

etc.(Figure 5).

MAIN BUILDING e o,

DEPTH

DEPTH

COURTYARD

HEIGHT|

Figure 5. The depth and height (Source: Prepared by Author 2024)

The architectural elements are related to the periodic activities which have been
realized as a part of the traditional life pattern. The presence of the following elements is

questioned: timber stairs, a stepping stone (which is a step out of slate stone at the
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beginning of the timber stairs), a ceramic water pot, abdestlik, a fireplace, a drainage

channels, a flower pot, a fountain, a pool, a bench, a table, and a hose.

Greenery elements were analyzed in five groups according to their shades and
their reasons for plantation. These are evergreen trees (foliage-rich trees, foliage-poor

trees), deciduous trees, vegetables and fruits, and flowers.

Since most of the building cases are located at the west of their lots, the afternoon
sun does not reach the courtyards. The orientation of the case studies is suitable for the
morning sun and noon sun. The illumination area exposed by the summer sun in the
mornings, the summer sun, and the winter sun in the noon could be measured in all study
cases. The longest day (21 June) and the shortest day (21% December) of the year were
considered at 08.30 for the mornings and at 12.30 for the noons (Figure 6) (Figure 7).

The amount of natural illumination was calculated with respect to the orientation
of the studied courtyards and azimuth and altitude values. The portion exposed to direct
sunlight in the mornings (08.30 AM) and the noons (12.30 PM) during winters and
summers for each courtyard was calculated with respect to altitude and the length of the
shadow. In winters, sunlight reaches at a more horizontal angle than in summers so the
value of the altitude is less in winters than in summers. The azimuth and the altitude

values and shadow lengths were taken from Sun Calculator (2022). (Figure 8).

.10.2022 | 33.0% more|

More for Moon| Planets|Satellites
Donate
Legal Disclosure |Privacy Policy| Cookies

49 K 49 99 9 MW WK

Figure 6. Solar data for the case 1 on 21 December at 12.30

Source: Revised from (Suncalc 2022)
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Figure 7. Solar data for the case 1 on 21% June at 12.30
Source: Revised from (Suncalc 2022)

(a) (b) (©)

Figure 8. Summer sun (a) at 08.30, (b) at 12.30 and (c) at 17.30 in case 1
Source: Revised from (Suncalc 2022)

The shadow’s length depends on the height of the object, which is at the sun’s
direction, and azimuth and altitude values. The shortest shadow’s length is in summers at
noon: if the object is 1 meter high, the shadow’s length is 0.31 meters. The longest
shadow’s length is in winters in morning: if the object is 1 meter, the shadow’s length is
50.88 meters. The shadow’s length was measured by using shadow’s length information

from the Sun Calculator (Figure 9).
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Figure 9. Shadow’s lengths in Birgi (Source: Prepared by Author 2024)

The illuminated area on the ground of courtyards and tasliks was measured

according to information on the orientation of the sun and the shadow’s length on the

objects (courtyard walls, roofs, eaves, etc.). The area of the shadow was measured

according to objects in sunlight and their height, and the illuminated area was measured

by using sections and plans (Figure 10) (Figure 11). The illuminated area is calculated

and divided by the total area for each courtyard for the current and authentic states of the

cases (Figure 12).

Figure 10. Shadow’s length in sections in case 1 (Source: Prepared by Author 2024)
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Figure 11.

Exposition of the courtyard to sun light in plan of case 1

(Source: Prepared by Author 2024)
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Figure 12. The areas exposed to sunlight, case 1 (Source: Prepared by Author 2024)

Studied cases were compared for the current and authentic states under the

headings of activities, alterations, dimensions, materials, architectural elements, greenery

and water elements, natural ventilation, and illumination.
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1.6. Thesis Structure

The thesis is composed of five chapters: introduction, theoretic, geographic,
historic and morphologic aspects, characterization, results and discussion, and

conclusions.

Chapter 1 defines the problem related to traditional courtyards and clarifies the
research questions, the aim and objectives of the study, the methodological approach and

the content of the thesis.

Chapter 2 lays out the background information necessary for developing the
thesis: Theoretical aspects of the traditional courtyards with examples from the world and
Turkey, geographical, historical, and morphological aspects of Birgi, characteristics of

Birgi houses are presented.

Chapter 3 characterizes the studied cases. The current and authentic states of the
courtyards are identified according to site surveys, literature reviews, oral sources, and
comparative studies. The characteristics of the courtyards are mapped on the drafted

plans, and sections, and photographs. Alterations are pointed out

Chapter 4 compares the authentic and current states of the courtyards. The
qualities that are relevant in terms of sustainability with an emphasis on location, form,
area, the ratio of length to width, the ratio of the height of courtyard wall at the north to
depth, the ratio of depth to the height of courtyard wall at south, activities, and spaces,
architectural elements, greenery elements, construction technique and materials usage,
illumination, and ventilation are discussed. Bar graphs and pie charts support the

discussions.

Chapter 5 evaluates all the information about the studied cases. The characteristics
of the traditional courtyards are presented. Conservation problems and possible solutions

are pointed out.
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CHAPTER 2

THEORETICAL BACKGROUND

In this chapter, the characteristics of traditional open spaces that contribute to their
sustainability are introduced with examples from the world and Turkiye. Then, the
geographical and historical characteristics of Birgi, and the morphological characteristics

of Birgi houses are presented.

2.1. Characteristics of Traditional Open Spaces

Sustainability is a way of making an ecologic design that is respectful and
compatible with nature in architecture. Traditional rural settlements have their authentic
design characteristics, which make them sustainable; e.g. indigenous material usage and
construction techniques, and design characteristics that adapt them to local topography

and climatic conditions (Toniik 2001).

The courtyard (aviu), is known as sahn in early Islamic and Egyptian Mamluk
architecture and harim in Ottoman architecture (Cantay 2024). It is an open area which is
surrounded by buildings or parts of the buildings (Tiirk Dil Kurumu 2024). It is an open
space that relates close spaces with each other. It is a gathering area with cultural

significance. It is seen in many cultures around the world and in Turkiye (Erdogan 1996).

In Spain, the courtyards are located in the traditional settlements with an organic
street layout. There are water elements such as fountains and wells, flowerpots, and fruit
trees in these courtyards. Water has roles such as providing coolness, freshness and
naturalness. The courtyard is used as a resting area. Its ground is covered with white
marble, and it reflects daylight. The courtyard walls are plastered and painted (Reynolds
2001) (Figure 13).
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Figure 13. A courtyard of a house in Spain (Reynolds 2001)

In Saudi Arabia, Iraq, and Syria; the courtyards are located in the traditional
settlements consisting of narrow and organic street layouts. The houses are built with
brick material, and their roofs are flat. They have two inner courtyards. There are
decorations, water elements, and plants in the courtyard where the house is circulated

(Erdogan 1996).

In Mexico, houses with courtyards are adjacent buildings. They are made of
wooden materials and their windows and balconies are made of iron. The facades of
houses are painted with light color. They are plants in the courtyard. The courtyard floor
1s covered with bricks and stones. Water elements such as pools and fountains are located
in the courtyard. Service units such as kitchens are located in the courtyard, and large

houses have two different courtyards (Erdogan 1996) (Schoenauer and Seeman 1962).

In the Anatolian traditional houses, built before the Ottoman modernization are
introverted and organized around their courtyards traditional houses are positioned on
sloping lands by terracing. The main materials of the houses are stone and wood found in
the region. Traditional houses were built with a sustainable design approach, with the
ability to be dismantled and rebuilt (Stimerkan 1990). It is designed to be open to nature
and water elements were used in the courtyards. The traditional courtyards are entered
through a wooden gate finished with tiles. The courtyard walls are made of rubble and
stone, and the courtyard floor is covered with indigenous material which is slate. There

are plants in the courtyard. Units such as the kitchen, storage barn and laundry are located
19



around the courtyard. Activities such as sitting, resting, drying food, drying laundry and
cooking take place here throughout the year (Kuban 1995) (Figure 14).

Figure 14. A courtyard in Bursa (Erdogan, 1996)

In Turkish traditional rural settlements, streets follow to slope of the topography,
and they have organic textures. The courtyards were isolated from the street by their high
walls. Tasliks and hayats are the semi-open spaces neighboring the courtyards at the

ground and upper levels (Eldem 1984).

Courtyards may be analyzed in terms of altitude, form, positioning, relations with

spaces, architectural elements, greenery and water, material, and climatic conditions.

2.1.1. Altitude

Positioning the house with minimum intervention to the landform is one of the
sustainability criteria. Therefore, buildings should be positioned in harmony with the
slope of the land (Toniik 2001). Local climatic conditions such as mountain valley winds,
cold air currents, and solar radiation may vary in relation to altitude. High places receive
more solar radiation during the day than low places, and after sunset, they release the heat
energy they gain to the atmosphere through reverse radiation. This radiation exchange

occurs at different temperatures between the land surface and the atmosphere (Zeren
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1978). The extent of the sun’s impact on the land surface depends on the altitude (Figure
15) (Gregersen 2024).
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Figure 15. Climate altitude relations Source: Revised from (Zeren 1978)

In the rural settlements, the housing zones are always located in high places,
because the cold air mass in winters and the hot air mass in summers are accumulated in
hollow and flat areas (Miiftiioglu 2011). Such a settlement provides natural air

conditioning and saves the possible energy that is to be used for air conditioning (Y1lmaz

2005).

2.1.2. Form

The forms of spaces are shaped in accordance with environmental characteristics
such as; climate, topography, and materials found in the region, cultural characteristics

such as; social relations, lifestyle, and economic characteristics (Giir 2000).

The form has a significant effect on the shading of the courtyards. Generally deep

courtyard forms achieve maximum shaded area (Muhaisen and Gadi 2006).

Cooling and heating loads for courtyards surrounded by walls or building masses

have been calculated in the previous studies:

In the inner courtyard example, the ratio of the width of the courtyard to the length
of the courtyard for 100 m? ground area; if the ratio (W/L) is 2; it provides the minimum
heating and total loads, if the ratio (W/L) is 0.2, it provides minimum cooling loads and
minimum sunlight gain. The ratio for 200 m? ground area; if the ratio (W/L) is 0.2; it

provides the maximum heating and maximum total loads, if the ratio (W/L) is 1.2; it
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provides the minimum cooling and minimum sunlight gain (Manioglu and Oral 2015)

(Figure 16).

0,2 0,4 0,6 0,8 1
1,2 1,4 1,6 1,8 2

Figure 16. Ratio of width/length in courtyards (Manioglu & Oral, 2015)

Among the courtyards, possessing the same heights and same floor areas; heating
and cooling loads increase as the ratio of the total surface area (A) that loses heat to the
total volume (V) that is sheltered within the building increases. When with L-planned, U-
planned, inner and center-planned courtyards are considered; the L-planned courtyards
provide the highest heating and cooling loads. The inner ones provide the lowest heating

and cooling loads (Kocagil and Oral 2015) (Figure 17).
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Figure 17. Cooling and heating loads in courtyards which have different forms for

(a) winter and for (b) summer (Kocagil and Oral 2015)
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2.1.3. Positioning

In many of the hayat houses, the main building is positioned generally at the west
of' the lot. The upper floor is the elevated living place, and the rooms are open to the semi-
open hayat with a view of the scenery. There is a kitchen and storage on the ground floor,
and they are actively used in the winters, they have been located at the south of the
building lots as much as possible (Figure 18). Similarly, they are actively used in the
summers. The courtyard in between them is entered through a gate from the street (Onat
1990). Minimum heat gain is desired on hot days. In order to minimize energy losses,

spaces that need to be hot during winter are located at the south (Nikolic 1983).

. T O i i

HAYAT

.

GROUND FLOOR FIRST FLOOR

Figure 18. A house with taslik Source: Revised from (Onat 1990)

2.1.4. Relations with Spaces

Almost all of the traditional houses have open or semi-open spaces in the rural
settlements (Oliver 2003). The design of these spaces and the closed ones around them

has been shaped by geographical and cultural factors (Birol et. al. 2019).

In Morocco, the courtyard was surrounded by closed spaces on all four sides and
used as a kitchen, toilet and storage. Circulation between spaces and illumination of the
rooms, kitchen, toilet and storage are provided from the courtyard. An inner courtyard
design was preferred to protect it from sun and sandstorms. This also provides privacy

for domestic life (Figure 19) (Schoenauer and Seeman 1962).
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STREET

Figure 19. Plan of Morocco traditional houses

Source: Revised from (Schoenauer and Seeman 1962)

In Anatolia, the building is between two neighboring houses. The courtyard is at
the back. The faslik is reached from the street, through the courtyard and then to the hayat
by timber stairs in the taslik. There are storages on the ground floor, rooms are on the first

floor, service elements such as kitchen, and toilet are on the mezzanine floor (Onat 1990)

(Figure 20).
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Figure 20. Lot organization in Tarsus

Source:Revised from (Onat 1990)
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2.1.5. Material

Due to the geographic, climatic, and cultural differences, even if the same material
is used, it is used in different ways. The construction techniques make the designs
authentic. In Arabia, stone and mud, which demand heavy walls structurally, are used. In
Africa, palm logs and mud are used in huts. The structure of the hut is a wooden skeleton
frame that carries a roof of wing, on top of which is a roof of beaten mud for the purpose

of climatic control. (Figure 21) (Rapoport 1969).

(©) (d)

Figure 21: Houses made of mud: (a) Iran and (b) United States , and wood: (c) Africa
and (d) Amazon (Source: Revised from (Rapoport 1969))

Selecting the natural and regional materials and selecting materials from the
surroundings of the land for reducing transportation energy and eliminating pollutants are

characteristics seen in the traditional constructions (Yalginkaya 1995).

In the traditional courtyards of Iran, walls are made with mud and mud brick to
warm the interiors passively and painted with light colors to reflect solar radiation in the
exteriors. Natural elements are used as a passive cooling method in traditional courtyards

(Soflaei et. al. 2017).

25



In the traditional courtyards of Syria, walls are made with rubble stone and brick
masonry or plastered stone. Stories of the houses painted with different colors (Kuban

1995).

In the traditional courtyards of Anatolian Hayat houses, the courtyards are
surrounded by walls as high as the first floor of the houses. High walls are out of rubble
stone and sometimes they are white-washed. Stone is used for the construction of the
foundations and the walls of the ground floor. The construction of the upper floor is timber

with sun-dried brick filling (Kuban 1995).

2.1.6. Architectural Elements

In Spain, fireplaces, fountains, plants, and furniture such as tables and chairs are
the elements of the courtyards. Fireplaces radiate heat to the courtyard and heat it in
winter, illuminate the courtyard with the light from the fire, and are used for cooking
(Figure 22). They are in the wall and at the center of the courtyard. Fountains provide
cooling in hot summer, and they add an aesthetic value. The courtyards are used as a
kitchen, especially in hot summers. Some courtyards are used permanently as kitchens
and there are sinks, fireplaces, and sideboards. Flowerpots and candlelights are on the

wall (Reynolds 2001).

Figure 22. A fireplace in Spain (Reynolds 2001)
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In Anatolian houses, according to daily activities such as eating, washing and
drying laundry, washing and drying dishes, cooking, drying foods and meeting with
neighbors, elements are added to the courtyards. Fountains, fireplaces, timber stairs,
furnitures are the elements of the courtyards. Ceramic pots to store olive oil and foods are
used on the ground floor (Erdogan 1996). Generally, fountains, first steps of stairs, and
fireplaces made of stone or brick are elements of the courtyards. Fireplaces are on the
wall of the courtyards and the location of the fountains are dependent on the courtyard.
The stairs could be outside the gallery or under its roof (Figure 23). The timber stair is

provided access from the taslik to the upper floors (Kuban 1995).
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Figure 23. An Anatolian hayat house (Kuban 1995)

2.1.7. Greenery and Water

The use of plants and water in the courtyard has soothing and cooling effects in a
hot and dry environment and helps provide an outdoor living space. In Southern Arabia,
houses were built underground, so that rooms and courtyards are under a layer of earth.
The courtyard acts as a cooling ground and alters the microclimate by lowering ground
temperatures and radiation and evaporating water. There is cross ventilation between
rooms and outside the courtyard because the high courtyard walls act as a chimney

(Rapoport 1969) (Figure 24).

27



COURT 30" 40" 0w AL $1985 15 THE
O THE DUELLWG WITH
: THE Vrfiows Roonis SroE s, ETC
. EXCAVATED A% WEEDED Roocs !
Wn.z”\-m AP (pRNERS RoOUNDER
‘ VUGN EAVATY
. H:,, u'am:sus? lsA\EFE(r : LAR .
W COMAMNS |5

SUEFATE &
——

SLery,
N o TuuuzL
GROUND Susmac

N

N
i

s i,
3

TUERE MAY BE PhssAGES To

OTHER (PulTs OF THE EXTENTED

rm\_v GRouUP wa'rﬁwﬂw'“—'/ -
FFECTS THE

P w-wnu: BUTTE PLA 1S

STiLL LKE THAT oF THE

TemmanM- House oF THE  /

fega {

Figure 24. Cooling effects with water element (Rapoport 1969)

Greenery elements contribute to the cooling by shading and affect sustainability
with their heat transfer, shade effect, wind protection and insulation abilities. Water
elements contribute to decrease the temperature by the solar radiation absorption (Brenda

and Vale 1996) (Bozkurt and Altingeki¢ 2013).

A green corridor is a part of urban land designed with a variety of vegetation and
different types of trees. The main purpose of a green corridor is an extension of natural
areas and connect green spaces in a city. This is a characteristic contributing to the control

of overheating of the building islands during summers (Repsol 2023).

In the courtyards of Anatolian hayat houses, natural shading and cooling in
summers are provided by using trees. Trees, which are broad-leaved and shed their leaves
in winters, are planted around the buildings (Erdogan 1996). Trees, which are ficus carica
(fig), erobotrya japonica (Japanese medlar), olea europea (olive) and punica granatum

(pomegranate), are planted in Turkish courtyards (Wallace 2007).

2.1.8. Natural [llumination

The height of the courtyard walls affects to amount of sunlight in the courtyards.
Shallow and wide courtyards are exposed to more sunlight than deep and narrow

courtyards (Reynolds 2001).
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The natural illumination can be maximized by increasing the width to the length
ratio of the courtyard and when the long axis is along the North-South direction (Al-
Hafith et. al. 2017) (Figure 25).
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Figure 25. The illumination and shading area (Al-Hafith et. al. 2017)

In Birgi, the length of the shadow is longer in winters than it is in summers. The
courtyards can generally be illuminated by sunlight in winters just at noons, since the
courtyard wall blocks sunlight, and the length of the shadow is fifty times the courtyard
wall in the mornings, and it is twenty times in the afternoons. The ratio of the depth of
the courtyard to the height of the courtyard wall in winter noons, is more than 2 (Suncalc

2022).

2.1.9. Ventilation

The ratio of the height of the courtyard wall to the width of the courtyard (H/W)
should be between 0.3 and 1 to ensure normal natural ventilation. It has been determined
that in examples where the wall height is the same or greater than the width of the
courtyard, recirculation currents occur in the courtyard and the air flows are fast (Hall et.
al. 1998) (Figure 26). For short courtyards, and isolated standing flow is formed, while
for more elongated courtyards the flow submerses at one end and surfaces at the other

end (Moonen et. al. 2011) (Figure 27).
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Figure 27. Air flow in the courtyards (Moonen et. al. 2011)

Natural ventilation is seen in the traditional houses in Anatolia. Natural ventilation
is provided through the hayats on the first floor, and courtyards and tasliks on the ground
floors. The hayats and the courtyards together act as a chimney to expel hot air (Bekar
2007). Providing coolness in courtyards by keeping the street gate open is also

experienced (Erdogan 1996).

2.1.10. Climatic Conditions

In the Middle East, a shaded area between the enclosed interior and the exterior is
a suitable arrangement for hot climates. These are a portico, a gallery, a roofed recess,
eyvan and their combinations with a courtyard. For the examples of these patterns are:
hilani for the Hittite, bayt for the Arabian, tarma for the Mesopotamian, talar for the

Iranian, and hayat for the Turkish (Kuban 1995).

In Turkey, the location of the open and closed spaces and their layout are formed
to be compatible with climatic conditions. Patterns of Turkish hayat houses have been

seen in hot climatic zones and they are open to nature (Giinay 1989).
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Courtyard, hayat and taslik are used quite commonly in the hot and dry climate
region. The walls of the hayat are protected it from excessive wind effects (S6zen 2001).
Traditional rural settlement is located according to the positive and negative effects of the
climate and climate condition effects architectural designs. Houses are built according to
climate effects such as airflow, wind direction, sun position, and displacement of hot and
cold air (Aran 2000). Mountain skirts are suitable for natural ventilation in hot and dry
climate regions (Zeren 1978). In hot and humid rural settlements, the main purposes are
protecting from high humidity and the sun, and providing cooling. Rural settlements are
built on sloping streets since excessive moisture can occur on valleys. The location and

direction of the streets help to take the wind into the settlement (Aktuna 2007).

2.2. Geographical Aspects

Birgi is in the Kii¢iik Menderes Basin, which is between Boz Mountains and Aydin
Mountains. It is located at the skirt of Boz mountains. It is a town of Odemis district
within the border of Izmir Metropolitan City. Boz Mountains are at the north of Birgi and
Birgi is located at the skirt of Boz Mountains.

The river called with the same name of the Kiigiik Menderes Basin. The
Kiiglikmenderes river starts from the Boz Mountains and Bey Mountains. Water flowing
from the river in Kiraz plain is collected and irrigated the plain. The Kii¢ciikmenderes river
has filled the plain over time with the alluviums it carries. After passing through the south
of Odemis district, the river moves towards the south of Tire and flows into the Aegean
Sea after the plain full of small lakes in front of the ancient city of Ephesus in Selguk

district.

The river has made the region a productive agricultural and livestock region by
increasing the productivity of the greenery and vegetation on both sides of the river.
Odemis region is included in the Eastern Mediterranean flora. Natural vegetation includes
maquis on the slopes of Boz Mountains and Aydin Mountains, red pine forest at altitudes
of 700 meters and above, and black pine and Scots pine species at altitudes of 1000-1500

meters.
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There are many sun-loving plants in the region. There are dwarf plants in places
where the altitude is low, and coniferous forests in high places. There are acorn oak, holm
oak, labdanum and chestnut trees in the mountains. There are maquis elements such as
chaste berry, oleander, plane tree, laurel, and myrtle in low areas. Stone pine, walnut, fig,

poplar, citrus, pomegranate and other fruit trees were planted in the plain.

Mediterranean climate is observed, and summers are hot and dry, winters are
warm and rainy in Kiiciik Menderes Basin. While the temperature is around 42 degrees
in summer, it can be around -7 degrees in winter. The annual rainfall is around 700 mm.
The most rainfall occurs in November, December, January and February. Snowfall at the
summits of Boz and Aydin Mountains last around 18-30 days. Karayel, southwest and
north winds blow in the Odemis plain. Agriculture constitutes a large part of the economy
of Odemis. Agricultural products such as potatoes, figs, watermelons and cotton are

produced (RT 2014) (Figure 28).

Figure 28. Location of Birgi
Source: Revised from (RT 2014)

The geographical coordinates of Birgi are 38.250 latitude and 28.059 longitude,
and the average altitude is about 350 meters. The altitudes of the studied cases are between

368 meters and 395 meters (Google Earth 2024).

Mediterranean climate is seen in Birgi. The hottest month of the year is July and
the highest temperature is 34 degrees in Celsius scale and the coldest temperature is 20
degrees in this month. The coldest month of the year is January and the coldest

temperature is 1 degree and the highest temperature is 10 degrees in this month.
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The shortest day in Birgi is on December 21% with 9 hours and 30 minutes of
daylight, while the longest day is on June 21% with 14 hours and 50 minutes of daylight
(Figure 29).

2024 2023 2022 2021 2020 2019 2018 2017 2016

Jan. Feb. Mar Apr May Jun. Jul Aug. Sep. Oct. Nov. Dec

Figure 29. Day length throughout the year in Birgi
Source: Revised from (Weatherspark 2024)

In Birgi, the wind blows from the north most of the time of the year. The wind
generally blows from the east for 2.9 weeks: from January 5% to January 25" and from
November 8" to November 13", with the highest rate of 34% on January 9™. The wind
generally blows from the south for 1.1 months: from January 25™ to February 27%, from
March 25" to April 16™ for 3.1 weeks, and from November 13™ to January 5™ for 1.7
months, with the highest rate of 35% on February 19". The wind generally blows from
the north for 3.9 weeks from February 27" to March 25 and for 6.7 months from April
16" to November 8" with the highest rate of 35% on July 16" (Weatherspark 2024).
Especially the north wind is the prevailing wind in summer and the south wind is the

prevailing wind in winter (Figure 30).
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Figure 30. Wind direction in Birgi (Source: Revised from (Weatherspark 2024)

Birgi settlement is limited by slopes of up to 50% at its Northwest- Southeast ends.
There are two types of urban texture in Birgi: organic and grid-iron. Kurtgazi district has
organic urban texture. The streets in Kurtgazi are narrow and sloping. The land slope in
the Kurtgazi district varies between 4 to 33% at the Northwest—Southeast direction

(Google Earth 2024) (Figure 31).

Sasalr River

Sehit Giirol Madan Street
Birgi River
—  Fatih Mehmet Bey Street

Figure 31. Section of the Birgi Settlement (Diri 2010)

2.3. Historical Aspects

It is thought that the first settlers in the region were the Lydians. After the Lydians,
Persians, lonians, Alexander the Great, Hellens, Roman Empire, Aydin Principality, and

Ottomans ruled the region (RT 2014).
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Birgi was a settlement of the Lydians. It was not called as a city in the Lydian
period, in the Persian period (6™ century BC) and in the Hellenistic period (4™ century
BCQ). First, Birgi was called as a city in the Roman period (1% century BC) (Yavuz 2005).
Aydin Principality declared Birgi as its capital in 1308 (RT 2014).

The name of Birgi comes from the ancient name of the city, which is ‘Pyrgion’
and it means tower or fortress. ‘Pyrgion’ was ‘Berki’ in Turkish. Birgi was typically a
fortified place with towers and a castle during the Middle Ages. Architectural structures,
which have become symbols of the Birgi and affect the social and cultural life of the Birgi,
were built during the Ottoman period such as Ottoman baths, mosques (Ulu Mosque),
houses (Cakiraga Mansion) and fountains were built during the Ottoman period (Yavuz

2005).

Birgi had ten districts: Kurtgazi, Corekbaba and Kizil Mescid districts at the
northwest of the Birgi brook, and Hisar i¢i, Sasalu, Tas Bazar, Dernek Pazari, Demiir
Boga, Hizirlik and Saru Bey at the southeast of the Birgi brook. Kurtgazi, Hisar ici,
Sasalu, Tag Bazar, Dernek Pazar1 and Demiir Boga were first mentioned in a document
dated 1451, Hizirlik, Saru Bey, and Kizil Mescid were first mentioned in a document
dated 1528, Cérekbaba was mentioned in a document dated 1662 (Unal 2001). Three of
the studied cases are within the earliest portion at the west but one studied cases are in
the relatively later development zone in Kurtgazi district. They were shown as red-

hatched circles on the map (Figure 32).
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Figure 32. Map of the districts in Birgi (Source: Revised from (Diri 2010))
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Kurtgazi district was a listed as ‘historic urban site’ in 1988 (RT 1988). The
surrounding of Birgi settlement was listed as a natural and archaeological site and the first
Conservation Aimed Development Plan for Birgi prepared in 1990 (Eruzun and Kiipeli
1990). This Conservation Plan was further developed by Ahmet Uzel and Kamutay
Tiirkoglu in 1991 (Uzel and Tiirkoglu 1991). Two of the studied cases (case 1 and case 4)
are in the border of the listed historic urban site and two of the studied cases (case 2 and
case 3) are in the residential area with special conditions. This means that the use of
traditional construction techniques and materials in the buildings continues, and the

traditional texture is intact, and the area will be consolidated. (Figure 33).

Figure 33. Additional masterplan of Birgi (Source: Revised from (Diri 2010))

Culture and Tourism Ministry registered over 100 traditional Birgi houses. Some
of these traditional houses had been restored or conversation work continues. Birgi has

been on the tentative list of UNESCO since 2012 (UNESCO 2024).
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2.4. Characteristics of Birgi Houses

The physical features of Ottoman towns: such as the organic settlement pattern is
seen in Birgi. The courtyard walls follow the organic pattern: According to the positioning
of courtyards, three types of housing units can be defined: buildings with rear courtyards,
buildings with side courtyards, and buildings with rear and side courtyards (Giilhan

2016). At least one of the edges of the building lot flanks the street.

Birgi houses that have reached today were built in the 18th century and the
following centuries in general (UNESCO 2024). Open spaces are courtyard, and semi-
open spaces are tasltk and hayat. The Birgi houses have two different types of connections
between the street and the courtyard: from the street to the courtyard, and from the street
to the tagslik, then to the courtyard. The connections between the street and the courtyard
or taslik is provided with wide wooden doors with two-leaves (Ekinci 2005). Since the
main source of income is agriculture and animal husbandry. Barns, and storages are units
of the ground floors. Multi-purpose rooms are units of the first floor and this floor is
organized around a hayat, where many living activities take places The houses were built

facing the south and southeast (iseri 1998) (Figure 34).

Figure 34. The entrance of a courtyard in Birgi (Iseri 1998)

Some of Birgi houses have just one storey, some of Birgi houses have three storeys

but generally the Birgi houses have two storeys: ground floor and first floor. Ground floor
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walls are stone masonry, which is made with rubble stone, slate stone, river stone, brick
and tile pieces. First floor walls are in timber frame system, and they have semi-open
space, which is called hayat. The hayat is open to the courtyard. It was designed with
abdestlik and fireplace (Iseri 1998). It is used as a kitchen and abdestlik is used as a
cupboard and sink of the kitchen. Abdestlik is made of wood, and it has a shelf. It is
located on the balustrade and in the courtyard direction of the hayat. Dishes are washed

and water flows directly to the courtyard (Figure 35) (Diri 2010).

The connection between the ground floor and the first floor was ensured with
timber stairs in the sayat. The connections between the courtyard and the house ensure
with taglik. 1t calls taslik because its ground is covered with stone. The fasliks are another
semi-open space on the ground floor. The ground covering of the fas/ik, and the ground
floor spaces are slate stone, which is indigenous material in Birgi (Iseri 1998). The tasliks
designed also as service spaces connected with kitchens, courtyards, toilets, barns,
storage, and animal sheds, and it connected by timber stairs to the main floors. It has
fountains, pools, wells and fireplaces (Kuban 1995) (Ekinci 2005). Olive oil, water and
grain are stored in clay pots in the storage (Keles 2022). The functions of the tas/ik are
eating and resting (Uzel and Tiirkoglu 1991). The courtyard is open spaces of Birgi
houses. The ground covering of the courtyard is earth or slate stone. The courtyard is
designed isolated from the street and neighbors. The elements of the courtyards such as
fireplaces, fountains, animal sheds and toilets are along the sides (Figure 36) (Figure 37)

(Diri 2010).

Figure 35. First floor plan in a Birgi house (Source: Revised from (Iseri 1998))
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GROUND FLOOR AND COURTYARD PLAN 1/200

Figure 36. Ground floor plan in a Birgi house (Source: Revised from (Diri 2010))

Figure 37. Ground floor plan a Birgi house (Source: Revised from (Turan 1994))

The Ottoman construction techniques and remains of the structures from the
Byzantine and Aydin Principality are seen in Birgi houses (Diri 2010). Some building
elements such as bases or capitals of antique columns were reused in the traditional

houses (Kiirtim 1998).
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CHAPTER 3

CHARACTERISTICS OF THE CASES

The courtyards of the four traditional houses studied in Kurtgazi Neighbourhood
of Birgi are characterized in this chapter (Figure 38). Their blocks and lots are 338/7 (case
1), 326/5 (case 2), 326/8 (case 3), and 350/4 (case 4) respectively.

Figure 38. Locations of the cases (Source: Revised from (Parsel Sorgu 2024))

3.1. Case 1: The Courtyard in Block 338 / Lot 7

The case 1 is at the altitude of 389 meters. The lot of the courtyard is flanked by
neighboring lots on its three sides. It is reached from a secondary street (Cakiraga) from
the fourth sides (Figure 39). The lot coverage is 108.5 m?. The form of the lot is L-shape.
The lot comprehends the main building, the courtyard and three additional masses. The
main building is at the west part of the lot and the courtyard is at the northeast part of the

lot. The main building is two storey high. The form of the courtyard is a rectangle.
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Figure 39. Location of the case 1 (Source: Revised from (Parsel Sorgu 2024))

The courtyard is directly accessed from the Cakiraga street and the entrance of the
courtyard is from the north (Figure 40). The circulation system is from the street to the

courtyard through a gate, then to the tas/ik and finally to the closed spaces.
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Figure 40. Section of the case 1 in the current state

(Source: Prepared by Author 2022)

The courtyard is 34.5 m?. There are mass additions: a kitchen at the southeast, a
storage at the northwest and a toilet at the northeast. In the authentic state, the courtyard

was more spacious 39 m? and the taslik was 42 m 2.

The courtyard wall flanking the street has preserved its authenticity (It is out of

slate stone, brick, tile pieces, and mortar.). This wall is plastered and white-washed only
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at the interior. A timber roof with tile finishing crowns the wooden gate (Figure 41). The
gate is kept open for increasing the air flow throughout the day in summers. There is a

flowerpot, which is made with slate and rubble stones as well, next to the gate.
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Figure 41. Ground Floor Plan of the case 1 in the current state

(Source: Prepared by Author 2022)

There is a contemporary fountain and a storage at the north of the courtyard. The
wall of the storage is made with aerated concrete and it is white-washed. Portable water
was carried from the fountain on the street until the contemporary infrastructure was

established (Keles 2022).

The semi-open taslik (24 m?) was preserved at the west of the courtyard. It is

almost square in plan. Since the storage addition (14 m?) at its north had diminished its
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size. Authentic slate stone finishing at the ground of the taslik have been preserved. The
walls of the faslik are a courtyard wall, a building wall and a storage wall. The bordering
courtyard and building walls, which are masonry out of rubble stone, slate stone, brick

and tile pieces, are plastered and white-washed, and the storage wall is just white-washed.

There are authentic elements such as a ceramic pot (which is used to store olive
oil, water and grain, it is used as a decorative element at present), timber stairs, and stone
steps (Figure 42). Contemporary furniture like couches, a table, chairs, stools and

cupboards are also present in the taslik. Resting and eating are the functions of taslik.

(a) (b) (©)

Figure 42: (a) Authentic pot, (b) authentic timber stairs and (c) authentic stone steps
(Photos taken by Author 2022)

There is a kitchen (11 m?) at the south of the courtyard. The area of the courtyard
decreased after the kitchen was added. The ground covering of the kitchen is concrete.
The walls of the kitchen are plastered and white-washed. There are contemporary
elements such as a fireplace, a sink and cupboards in the kitchen (Figure 43). Washing
and drying dishes, and cooking are the functions realized in the kitchen (Figure 44)
(Figure 45).
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Figure 43. The contemporary a fireplace (left) a sink (right)
(Photos taken by Author 2022)
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Figure 44. Ground floor plan of the case 1 in the authentic state
(Source: Prepared by Author 2022)
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Figure 45. Section of the case 1 in the authentic state

(Source: Prepared by Author 2022)

There is a flowerpot platform in the east of the courtyard. The ground of the
platform is concrete. The wall of the platform is aerated concrete and it is white-washed.
Gardening is the function of the platform. There was a fruit tree in the platform but now

there are flowerpots and an ivy (vine) on the platform.

There is a toilet at the east of the courtyard. There is a drainage channel in front
of the toilet. It collects rainwater or water after the toilet and the courtyard are washed.

The wall of the toilet is plastered and white-washed (Figure 46).

Figure 46. The courtyard of the case 1 (Photos taken by Author 2022)
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Washing and drying laundry is the basic function of the left-over portion of the
courtyard. The ground covering of the courtyard was slate stone in the authentic state. It
is screed at present. The amount of the reflection of the sunlight increased after changing
the covering material of the courtyard’s ground. All of the walls of the courtyard are

white-washed. They reflect sunlight at a high amount.

The amount of the courtyard ground directly exposed to the sunlight today is 7.5
m? in the summer noons but it is not directly exposed to the sunlight in the winter noons
and summer mornings because there is mass additions in the courtyard. The amount of
the courtyard and taslik grounds directly exposed to the sunlight was 17 m? in the summer
noons and 9 m? in the winter noons before the mass additions (Figure 47). The amount of
the courtyard and taslik grounds directly exposed to the sunlight was 29 m? in the summer
mornings before the mass additions. The courtyard ground was not exposed to the
sunlight in the winter mornings today even before the mass additions because the length

of the shadow of the courtyard wall is long in the winter (Figure 48) (Figure 49).
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Figure 47. The amount of sunlight in the section and the plan for the current state

in the case 1 (Source: Prepared by Author 2024)
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Figure 48. The amount of sunlight in the section and the plan for the authentic state in

the case 1 (Source: Prepared by Author 2024)
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Figure 49. The amount of sunlight in the case 1 (Source: Prepared by Author 2024)

The wind blows from the north most of the time of the year. Especially the north
wind is the prevailing wind in summer. The storage restricts this natural ventilation since
it is on the north wind direction in summer. The air flow comes from the gate to the
courtyard and from the upper of the courtyard walls to the courtyard. Then it continues to

the elevated roof from hayat or to the closed space from taslik. The south wind is the
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prevailing wind in winter. The kitchen and the courtyard wall restrict this natural
ventilation since they are on the south wind direction in winter. The air comes from the
upper of the courtyard walls to the courtyard and tas/ik. Then it continues to the hayat and
elevated roof. The airflow occurs after the plants are watered. Hot air rises up the

courtyard as the plants here are watered and the courtyard is washed in the summers.

The airflow decreased in the courtyard and in the taslik in summer because the
storage was added to the north wind direction. The airflow decreased in the courtyard and

in the taslik in winter because the kitchen was added to the south wind direction.

3.2. Case 2: The Courtyard in Block 326/ Lot 5 and Block 326/ Lot 6

The case 2 is at the altitude of 395 meters. The related lot is at the corner of the
building block. The case 2 is on two flanking lots (Figure 50). The total area the surveyed
housing unit covers is 264.6 m?. The courtyard is directly accessed from a secondary street
(Tarih street). The entrance of the courtyard is from the northeast. The studied unit
comprehends the courtyard, the main building and two additional masses referred as the
room and the toilet. The form of the courtyard is U-shape. The main building is at the
northwest of the lot. It is two storey high. The circulation system is from the street to the
courtyard through a gate, then to the faslik and finally to the closed spaces. The housing
unit flanking the case 2 at its northwest can be through a gate at the northeast, and also a

gate from the main street (Sehit Giirol Madan Street).

Figure 50. Location of the case 2 (Source: Revised from (Parsel Sorgu 2024))
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The courtyard is at the southeast of the main building. The faslik is at northwest
of the courtyard. The area of the courtyard is 78 m?. There is a mass addition: a room
(35m?) at the west that divides the courtyard into two portions. The mass addition is one

storey high. In the authentic state, the courtyard was more spacious (109.5 m?).

The courtyard wall is masonry out of rubble stone, slate stone, brick, tile pieces,
and mortar plastered and painted from the inside of the courtyard. This gate has a wooden
roof with tile finishing (Figure 51). There is a contemporary fireplace within the

northeastern courtyard wall.

Figure 51. The entrance of the case 2 (Photo taken by Author 2022)

The semi-open taslik (26m?) was preserved at the northwest of the courtyard. It
has a rectangle plan. The ground finishing of the fas/ik was renewed with concrete. The
walls of the taslik are building walls and mass addition’s walls. Building walls and mass
addition’s walls at the sides of the taslik are white-washed. The reinforced concrete
columns between the taslik and the courtyard are plastered and painted. There are a
contemporary dinner table and chairs. Resting and eating are the basic activities realized

in the taslik (Figure 52) (Figure 53).
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Figure 52. Ground floor plan of the case 2 in the current state

(Source: Prepared by Author 2022)
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Figure 53. Section of the case 2 in the current state (Source: Prepared by Author 2022)
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The mass addition (35m ?) has masonry walls out of rubble stone, slate stone,
brick, tile pieces and mortar. The wall portion facing the taslik, is plastered and painted.
The reinforced concrete stairs juxtaposing the mass addition at its northeast leads to the

first floor (Figure 54).

Figure 54. The taslik (left) and the courtyard (right) (Photos taken by Author 2022)

The southwest of the courtyard has a lemon and magnolia tree. The ground is soil
and courtyard walls are dry masonry out of slate and rubble stones (Figure 55). Gardening

of tomatoes, flowers is the activity realized here.

(a) (b) (©

Figure 55. (a) The wall of the courtyard, (b) the courtyard, (c) the mass addition
(Photos taken by Author 2022)
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There is a toilet at the eastern corner of the courtyard. The toilet was constructed
together with the courtyard wall and they are plastered and painted (Figure 56). There is

a contemporary sink next to the toilet wall.

(a) (b) (c)

Figure 56: (a) The toilet, (b) the mass addition and (c) the fireplace
(Photos taken by Author 2022)

The ground covering, which was compacted earth, is screed at present (Keles
2022). The amount of reflection of sunlight increased after changing the covering material
of the courtyard’s ground. The courtyard walls are plastered only at the portions, close to
the faslik and the toilet. Washing and drying laundry, and washing and drying dishes are
the activities realized in the courtyard (Figure 57) (Figure 58).
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Figure 58. Longitudinal section of the case 2 in the authentic state

(Source: Prepared by Author 2022)
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The amount of the courtyard and taslik grounds directly exposed to sunlight today
is 40 m? at noon in the summers and 19.5 m? at noon in the winters. It was 87 m? at noon
in the summers and 44.5 m? at noon in the winters before the mass addition. 7Taslik
receives less direct sunlight at summer noons. Eave length blocks summer sun to enter
completely the taslik in noons. The amount of the courtyard and taslik grounds directly
exposed to the sunlight today is 23 m? in the summer mornings (Figure 59). In the winter
mornings, no sunlight reaches the courtyard ground since the courtyard wall blocks it

(Figure 60) (Figure 61).
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Figure 59. The amount of illumination in the case 2 (Source: Prepared by Author 2024)
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Figure 60. The amount of illumination in the plan for the current state in the case 2

(Source: Prepared by Author 2024)
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Figure 61. The amount of illumination in the plan for the authentic state in the case 2

(Source: Prepared by Author 2024)

The wind blows from the northwest and is blocked by the main building. The wall
of the taslik restricts natural ventilation since it is on the northwest wind direction in
summer. The airflow from the northeast, comes from the gate to the courtyard and from
the upper of the courtyard walls to the courtyard. The south wind is the prevailing wind
in winter. The room restricts natural ventilation since it is on the south wind direction in
winter. The airflow from southeast, comes from the upper of the courtyard walls to the
courtyard and to the faslik. The airflow occurs by hot air rises up the courtyard as the

plants here are watered and the courtyard is washed in the summers.

The airflow was from the gate to the courtyard, then to the Aayat and to the
elevated roof. Conversion of the semi-open hayat on the upper floor into a closed space
and room added to the Aayat on the upper floor. Alteration of the elevated form of the
roof restricted this natural ventilation. The airflow decreased in the courtyard and in the

taslik in winter because the room was added to the south.
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3.3. Case 3 The Courtyard in Block 326 / Lot 8

The case 3 is at the altitude of 393 meters. The related lot is located at the corner
of the southeast building block 326. The lot coverage is 274.8 m?. The form of the lot is
trapezoid (Figure 62).

Figure 62. Location of the case 3 (Source: Revised from (Parsel Sorgu 2024))

The lot comprehends a main building, a courtyard, an additional mass (barn), an
additional mass (room), an additional mass (building addition), an additional portico, and
an additional canopy. The main building is at the west of the lot, the room addition at the
east of the main building, the portico at the east of the main building, the courtyard is at
the south, the building addition at the northwest, the barn at the north, the canopy at the
southeast. The main building is two storey high, the room addition is one storey high, the
building addition is two storey high, the barn is one storey high and there is one storey on
the barn. The courtyard is directly accessed from Akmescit street at the south. The form
of the courtyard is trapezoid (because the building addition wall has a trapezoidal shape
that follow the border of the lot). The circulation system is from the street to the courtyard
through the gate, then to the semi-open space (portico) and finally to the closed spaces
(Figure 63) (Figure 64) (Figure 65).
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Figure 63. Ground floor plan of the case 3 in the current state

(Source: Prepared by Author 2022)

Figure 64. The portico (Photos taken by Author 2022)
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Figure 65. Cross section of the case 3 in the current state

(Source: Prepared by Author 2022)

The courtyard is 104 m?. There are additions that have diminished the size of the
courtyard: a building addition (13 m?) at the northwest, a barn (55m?) at the north, a room
addition (9m?) at the southeast, a canopy (24.5m?) at the east, and a toilet (2.7m?) is in the
north. The old toilet (2.5m?), which is used as a storage, is at the south of the courtyard.

In the authentic state, the courtyard was more spacious 176m?.

The gate of the courtyard is single-leaf and wooden. It has an over and under tile

roof. There is a contemporary fountain and a storage on the right of the gate.

The walls of the courtyard have preserved their authenticity slate stone, brick, and
tile pieces, put together with mortar and reinforced with wooden beams. The height of the
wall was increased with the construction of the additional structures. This additional wall

portion is white-washed from the inside of the courtyard (Figure 66).
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Figure 66. The entrance of the case 3 and its street facade

(Photos taken by Author 2022)

There is a portico in the entrance of the main building. Its walls are plastered and
white-washed. The finishing of its ground is screed. There is reinforced concrete stairs at
the west. Access to the upper floor of the building at the west is provided with these stairs.

There is a table and chairs in the portico. Resting and eating are the activities of the space.

Location of the barn at the north. The total height of the barn and the upper floor
of the barn is almost the same as the width of the courtyard. Natural ventilation has

decreased after the barn and the upper floor of the barn was added (Figure 67).

There is a canopy at the east of the courtyard. There is a fireplace in this semi-

open place (canopy). Cooking and storing are the activities of the canopy (Figure 68).
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Figure 67. (a) The building addition, (b) the concrete stairs and (c) the barn
(Photos taken by Author 2022)

The ground covering is compacted earth in the courtyard. There are fruit trees,
vy, flowers, and vegetables in the courtyard. Gardening, washing and drying laundry,
washing and drying dishes and drying foods are the activities of this area (Figure 68)
(Figure 69) (Figure 70).

[ e y
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Figure 68. The fireplace (left) and the courtyard (right) (Photos taken by Author 2022)
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Figure 69. Ground floor plan of the case 3 in the authentic state
(Source: Prepared by Author 2022)
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Figure 70. Cross section of the case 3 in the authentic state

(Source: Prepared by Author 2022)

The amount of the courtyard ground directly exposed to the sunlight today is 29
m? in the summer noons and 6 m? in the winter noons. It was 111 m? in the summer noons
and 69 m? in the winter noons before the mass additions. Also, portico and canopy
additions block summer sun to enter completely the courtyard. The amount of the
courtyard ground directly exposed to sunlight today is 15 m? in the summer mornings. It
was 93 m? in the summer morning previously. The courtyard ground has not ever been
exposed to sunlight today in the winter mornings because of the high courtyard wall

(Figure 71).
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Figure 71. The amount of illumination in the case 3 (Source: Prepared by Author 2024)
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The northern air flows are blocked by additions at the north in summers. The south

wind comes from the upper of the courtyard walls to the courtyard in winters. Hot air

rises up the courtyard as the plants here are watered and the courtyard is washed in the

summers. The airflow was from the north to the courtyard, then to the hayat and to the

elevated roof. The airflow decreased because of the building was added to the north of

the courtyard. The closing of hayat and the elevated roof with walls also restricted the

natural ventilation. Airflow from south decreased because the additional structure added

on the courtyard wall (Figure 72) (Figure 73).
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Figure 72. The amount of illumination in the plan for the current state in the case 3

(Source: Prepared by Author 2024)
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Figure 73. The amount of illumination in the plan for the authentic state in the case 3

(Source: Prepared by Author 2024)

3.4. Case 4: The Courtyard in Block 350/ Lot 4

The case 4 is at the altitude of 369 meters. The lot of the courtyard is flanked by
two neighboring lots at its west and east. The form of the lot is trapezoid. The lot coverage
i1s 343.3 m 2. The lot comprehends the main building, the annex, the bottom portion
courtyard, the upper portion courtyard, and two additional masses. The main building is
at the southwest and the annex is at the southeast, there is a courtyard between them. The
form of the courtyard is L-shape and this courtyard has two different levels. The
circulation system is from the secondary street (Kocagesme) to the faslik through a gate

at the south, then to the courtyard and finally to the closed spaces (Figure 74).
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Figure 74. Location of the case 4

(Source: Revised from Parsel Sorgu 2024)

The courtyard has two different levels: the bottom and the upper portions (164.5
m?). There is the faslik of main building (22.5 m?) at the southwest of the courtyard, a
contemporary pool next to the garden wall, a toilet (6 m?) next to annex wall at the east,
the faslik of annex (39 m?) at the southeast of the courtyard, and a contemporary fountain,
and fruit trees are at the south of the courtyard. There is a mass addition (19 m?) at the
northwest, a canopy at the Northeast, flower pots at the north next to courtyard wall and
in the middle next to garden wall, a fireplace at the north and under the canopy. In the
authentic state, the bottom portion courtyard and the upper portion courtyard were more
spacious (180.5 m?). The area of the bottom portion courtyard decreased after the toilet
was added. The area of the upper portion courtyard decreased after the mass addition (19

m ?) and canopy addition (Figure 75).

65



| e GRS

rAsLx }
GAOUND BLATE STCHE

CouRTYARD ] WALL: BUSELE 3H(D) FLAT ETOHE, BRICK AND TLE IECES
‘GAOUNG: BLATE STONE cEung:

WAL FUBELE SN FLAT STONE BRICK AND TLE FIECES

KOCACESME STREET
GRGUND: PAVING STONE

GROUND FLOOR PLAN 4.1

Figure 75. The bottom portion plan of the courtyard in the case 4 in the current state

(Source: Prepared by Author 2023)

The courtyard walls have preserved their authenticity slate stone, brick, and tile
pieces, put together with mortar, reinforced with wooden beams and crowned with tiles
(Figure 76). The wall between the two courtyards and flower pots were built with rubble

stone and mortar (Figure 77) (Figure 78).

Figure 76. Courtyard walls in the case 4 (Photos taken by Author 2022)
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Figure 77. The upper portion plan of the courtyard in the case 4 in the current state

(Source: Prepared by Author 2024)
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Figure 78. Section of the case 4 in the current state (Source: Prepared by Author 2024)

The ground covering of the courtyard is slate stone and it is preserved throughout

the courtyards and semi-open spaces.
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Washing and drying laundry are the activities of the courtyard at the bottom
portion. There is a swing, a table and chairs at the upper portion. Resting and eating are

the activities realized here (Figure 79).

Figure 79. The ground level courtyard (left) and the upper level courtyard (right)
(Photos taken by Author 2022)

The taslik of the main building and the fas/ik of the annex are preserved. There
are stone steps and timber stairs between the fasliks and the hayat’s at their upper levels.
The hayat of the main building is closed with glass panels. The hayat of the annex is
preserved and this hayat has abdestlik. The wall of the faslik in the main building is
plastered and white-washed. There is a ceramic pot and wardrobe in the faslik of the main
building. Storing is the basic activity realized in the fas/ik. The wall of the faslik in the
annex has preserved its authenticity slate stone, brick, and tile pieces put together with
mortar exposed without plaster and paint. The fas/ik of the annex is used as an entrance
space (Figure 80). At the same time, cutting and storing wood, and doing hobbies are

realized (Figure 81) (Figure 82) (Figure 83).
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Figure 80. (a) The taslik of the annex and (b) (¢) the hayat of the annex
(Photos taken by Author 2022)

GROUND FLOOR PLAN 4.2

Figure 81. The bottom portion plan of the courtyard in the case 4 in the authentic state
(Source: Prepared by Author 2023)
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Figure 82. The upper portion plan of the courtyard in the case 4 in the authentic state
(Source: Prepared by Author 2023)
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Figure 83. Section of the case 4 in the authentic state

(Source: Prepared by Author 2023)

The area of the bottom portion ground and the upper portion courtyard directly

exposed to the sunlight today is 78 m? in the summer noons. The area of the bottom
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portion courtyard and the upper portion courtyard ground directly exposed to sunlight
today is 39.5 m? in the winter noons. The area of the bottom portion courtyard and the
upper portion courtyard ground directly exposed to sunlight today is 46 m? in the summer
mornings. The courtyard ground is not directly exposed to sunlight today in the winter

mornings since the courtyard wall blocks it (Figure 84).
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Figure 84. The amount of illumination in the case 4 (Source: Prepared by Author 2024)

In the authentic state, the amount of sunlight was 108 m? in the summer noons an

d

61.5 m? in the winter noons, since there were no service masses. The area of the bottom

portion courtyard and the upper portion courtyard ground directly exposed to sunlight

was 80.5 m? in the summer mornings (Figure 85) (Figure 86).
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Figure 85. The amount of illumination in the plan for the current state in the case 4

(Source: Prepared by Author 2024)

72



\i

PLAN 4.2

T 100 150 100 Lum

STMBOL OF SUN

O

wnter | sumuer

AREAS THAT RECEVE
DIRECT SUN

SUMNER 05.30

VANTER 1230

SUMNER 1230

LINE TYPE

[ cuoseseace

5 wesuren
] HavaTsprovecTion
] eaves prosecTion
] prouecrion

] eerinp onsgeTion

- ] unmensuren
? : [ onaLsouRes
. . : \_‘) Feeh E SR o SUPERVISCR: PROF. DR, MINE TURAN

PREPARED BY: SENA KELES
SHEET NO: 4.2

\ﬂ

PLAN 4.2

R

SYMBGL OF SUN

o)

WINTER SUMMER

EAS THAT RECEIVE
DIRECT SUN

SUMMER 08.30

WINTER 1230

SUMMER 1230
LINE TYRE

[ ciosespace
= weasuren

[ HaAvATS PROJECTION
[ eavesproscTion
[ pRosecTion

[ senmocasEcTion

< ] vneasure
C? : ) i ; © [ ora source
) % - = i S i e, & & E SUPERVISOR: PROF. DR. MINE TURAN

PREPARED BY: SENA KELEG
SHEET NO:4.2

Figure 86. The amount of illumination in the plan for the authentic state in the case 4

(Source: Prepared by Author 2024)

The northern wind comes from the upper of the courtyard wall to the courtyard,

through to the hayat then to the elevated roof of the annex and the northern wind comes
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from the upper of the courtyard wall to the courtyard, through to the tas/ik of the annex
then to the gate. The southern wind comes from the upper of the courtyard wall to the
courtyard or the southern wind comes from the gate to the fas/ik and to the courtyard.
Evaporation of water the fountain basin, the pool and the watered garden during summer
days decrease the temperature on the courtyard surfaces, and creates an airflow between

the courtyard, the taslik and the hayat.

In the authentic state, the northern wind came to the courtyard, through the hayat
of the annex and the main building, then it moved to the elevated roof of the annex and
the main building. Watering of the courtyard was a tradition that helped cooling of the

spaces in the summers (Figure 87).

Figure 87. The contemporary fountain (left) and pool (right) in the case 4
(Photos are taken by Author 2022)
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CHAPTER 4

RESULTS AND DISCUSSION

In this chapter, the results for the locations, forms, areas, ratios of edges, ratios of
heigh of the courtyard walls and the depths of the courtyards, activities, elements, material
usages, illumination and ventilation amounts are presented for each case considering their
current and authentic states. Comparison between the authentic and current states, and

also among the cases is made.

4.1. Location

All of the four studied cases are in the Kurtgazi neighborhood. Birgi river flows
in the northeast-southwest direction and they are at the northwest of the Birgi river. So,

they are oriented to the southeast (Figure 88).

Figure 88. Location of the case studies (Source: Revised from Google Earth 2024)

The land slope in the Kurtgazi neighborhood varies between 4 and 33% at the

Northwest—Southeast direction. The studied cases are between Birgi river and the crest of
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the Boz Mountains, and the studied cases are close to the Birgi river. The land slopes of
the cases are 21% (case 1),18% (case 2), 12% (case 3), and, 11% (case 4). The altitude of

the cases is between 368 meters and 395 meters (Figure 89).

i Kurtgazi Neighborhood

Figure 89. The slope of the case studies (Source: Revised from Google Earth Pro 2024)

The lots of the studied cases are at the corner of their building blocks in 2 out of
4 cases (case 2 and case 3). The other two lots are flanked by neighboring lots on their
two sides. The courtyards are at the southeast of the lots in case 2, at the northeast in case
1, and at the north in the upper courtyard of the case 4, and at the south case 3 and the

ground level courtyard of the case 4 of the lots.

Access to the housing units is from the street to the taslik in 1 out of 4 cases (case

4), and in the others, its from the street to the courtyard.

4.2. Form

Three different courtyard forms are seen at present: rectangle plan (case 1), U plan
(case 2) and trapezoid plan (case 3, and case 4). In three cases, a taslik is observed.
Rectangle plan is the common plan type in 2 out of 3 tasliks (case 1 and case 2). One has

trapezoidal plan (case 4).

The organic pattern of the settlement is defined by irregular lot forms and
meandering streets. Therefore, in the authentic state, trapezoidal planned courtyards were
seen 2 out of 4 courtyards (case 3, and case 4). Rectangular plan was also seen in 2 out of

4 courtyards (case 1, and case 2). Rectangular plan was the characteristic of the fagliks: 3
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out of 4 (case 1, case 2 and case 3). Trapezoidal plan was considered only in the 1 out of

4 tashk (case 4).

4.3. Area

The current areas of the courtyards are 34.5m? (case 1), 78m? (case 2), 104m?
(case 3), and 164.5m? (case 4) respectively. In the authentic state, they were 39m? (case
1), 109.5m? (case 2), 176m? (case 3), and 180.5m? (case 4). The large courtyard area is
used in two stages on sloping land in case 4. Mass additions (kitchen, toilet, etc.) and

building additions have decreased the size of the courtyards.

The current areas of the fasliks are 24m? (case 1), 30m? (case 2), 22.5m? (main
building of case 4), 39m? (annex of case 4). In the authentic state, they were 42m? (case
1), 26m? (case 2) and 24m? (case 3). The area of the fasliks of the case 4 have been

preserved.

4.4. Ratio of Length to Width

As the length is the long edge of the courtyard and the width is the short edge of
the courtyard. The lengths of the courtyards in the case 4 (the bottom portion) have
preserved its length to width ratios: 1.1. In the current state, the ratio of lengths to widths
is between 1.1 and 1.5 in the case 1, case 2, case 3, and upper portion of case 4. In the

authentic state, these ratios were between 1 and 2.3 (Table 2).

Table 2: The ratio of length to width (Source: Prepared by Author, 2024)

CASE 1 CASE 2 CASE 3 CASE 4
(L/W) Current state 1.5 1.4 1.5 1.1 (bottom) 1.3 (upper)
(L/W) Authentic state 2.3 1.8 1 1.1 (bottom) 2 (upper)
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4.5. Ratio of Height of Courtyard Wall at North to Depth

The ratios of the heights of the courtyard walls (at the north) to the related depths
are less than 1 in all of the courtyards excluding case 3 in the current state. The ratios of
all of the cases were less in their authentic state, excluding case 4. Since the kitchen was
added in the case 1, the room addition was added in the case 2, the courtyard wall was
moved and the building addition was added at the north of the case 3. In the case 4, the
authentic ratio has been preserved because the courtyard walls which are at the north and

depths were not altered (Table 3).

Table 3. The ratio of the height of the courtyard walls at north to the depths
(Source: Prepared by Author, 2024)

CASE 1 CASE 2 CASE 3 CASE 4
H/D

0.6 0.4 1 0.3
Current state
H/D

0.3 0.2 0.2 0.3
Authentic state

4.6. Ratio of Depth to Height of Courtyard Wall at South

The ratio of the perpendicular depths of the south edge of the courtyards to the
height of the south courtyard wall is more than 2 in most of the cases: case 2, case 3 and
case 4. It is around 2 in the case 1, indicating a problem in terms of natural illumination.
The ratios of case 2 and case 4 have preserved, since the height of the courtyard walls and
the depths were not changed with additions. In other cases, their ratio were more in the
authentic state because the height of the courtyard walls were less height in case 3, and

the depth were more in case 1 (Table 4).
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Table 4. The ratio of the depths to the height of the courtyard walls at south

(Source: Prepared by Author, 2024)
CASE 1 CASE 2 CASE 3 CASE 4

D/H 2.1 5.5 33 3.5
Current state
D/H 34 5.5 5.6 3.5
Authentic state

4.7. Activities and Spaces

At the ground level of a Birgi house, the courtyard is a three-dimensional datum
element of the spatial organization. The tagslik, the service spaces at the ground level of
the main building, the hayat at the upper level of the main building, and the ground levels
and the roofs of the annexes are arranged around it. There are daily and seasonal activities
realized in the courtyard and the surrounding spaces. There are seven different categories
of daily and seasonal activities: resting, eating, doing hobbies, washing and drying
laundry, washing and drying dishes, drying and preparing food and, storing and cutting
wood (Figure 90).

(a) (b) (c)

Figure 90. (a) Washing dishes and (b) (c¢) drying food in the case 2
(Photos taken by Author 2022)
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In the current state, washing and drying laundry, and doing hobbies such as
planting indigenous flowers such as roses, velvet flower are seen in all of the cases.
Drying fruits and vegetables such as tomatoes and eggplants, storing and cutting wood
are also outstanding activities (3 out of 4, excluding case 1). Mass additions restrict a
courtyard’s usage for example, in the case 1, the balustrades of the Hayat are used for
drying vegetables; the street portion in front of the gate is used for cutting wood. Washing
and drying dishes are sometimes seen: case 2 and case 3. Either mass additions (case 1)
or the hayat (case 4) are used for washing and drying dish, if there are limitations in the
courtyard. The ground level closed spaces of the main building are used for storage of
food or wood, room or kitchen. The annex is used for room. Their flat roofs are used for

drying foods such as peppers, eggplants, tomatoes sauces (Figure 91).

COURTYARD 1 COURTYARD 2 COURTYARD 3 COURTYARD 4
B RESTING MWEATING mHOBBIES LAUNDRY ®DISH ®FOOD mWOOD

Figure 91. The existence of daily and seasonal activities in courtyards in the current

state (Source: Prepared by Author 2024)

At the current state, three buildings out of four buildings have tasliks (case 1, case
2 and case 4). Other case closed their tasliks by building wall (case 3). Resting and eating
are outstanding activities in the tagliks (2 out of 3). The function of the taslik was changed

by the new owner of the case 4 as hobby space (repairing of objects) (Figure 92).
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TASLIK 1 TASLIK 2 TASLIK 3 TASLIK 4

W RESTING m EATING HOBBIES LAUNDRY mDISH ®mFOOD mWOOD

Figure 92. The existence of daily and seasonal activities in tasliks in the current state

(Source: Prepared by Author 2024)

In the authentic state, washing and drying laundry, drying fruits and vegetables,
storing and cutting wood, and doing hobbies (gardening) were outstanding activities in
all of the courtyards. Tasliks were used for resting and eating. Hayats were used for
washing and drying dishes. The closed spaces at the ground level of the main mass were
used for storage and barn. Annexes were used for the room. The flat roofs of the annexes

were used for drying foods or laundry.

4.8. Elements

The elements of the courtyards and related spaces are architectural elements and

green elements.
4.8.1. Architectural Elements

In the current state; timber stairs, stepping stones and ceramic water pots are
represented in 2 out of 4 cases: case 1 and case 4 (Figure 93). In these cases, the location
of ceramic water pots was changed and the usage of water pots was changed after the
establishment of the fresh water infrastructure. Ceramic water pot are used for decorative
purpose instead of storing water. In other cases, timber stairs were converted into concrete

ones (2 out of 4, cases: case 2, and case 3). In the half of the cases (cases 2, and case 3),
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hayat and abdestlik are not represented. Abdestlik is represented in only one case: case 4

(Figure 94). Although Hayat is sustained abdestlik is not in case 1.

(2) (b) (c)

Figure 93. (a) Stepping stone, (b) timber stair and (c) hayat in the case 1
(Photos taken by Author 2022

Figure 94. Abdestlik in the case 4 (Photos taken by Author 2022)

A flower pot is seen only in one courtyard: 4. A new flower pot was constructed
by the gate in the street side by the owner of the first case, using the slate stones. The
owners have constructed flower pots in the courtyards with new material: pavement stone,

concrete etc. in all cases except case 4 (Figure 95).
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Figure 95. Flower pots in the case 4 (left) and case 1 (right)
(Photos taken by Author 2022)

There are new fireplaces and fountains in all of the courtyards. There are often
drainage channels in the courtyards: the cases 1, case 3 and case 4 (3 out of 4). Surface
water flows out to the street through a pipe inserted into the courtyard wall: case 3 (Figure
96). In the other cases, water does not drain to the street. There are stone channels on the
street. Fireplace, fountain, concrete stairs, pool, concrete flower pot, benches, tables and

hoses are contemporary elements of the courtyards.

Figure 96. Drainage in the case 3 (Photos taken by Author 2022)

Wooden posts and lintels at the borders, wooden gates, wooden stairs, wooden
abdestlik, stepping stones, ceramic water pots, drainage channel and flower pots are the
authentic courtyard elements of Kurtgazi houses. Since embodied energy in wooden

architectural elements are low the preference of wood in majority of the architectural
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elements contributes to the sustainability through reducing overall warming (Falk, 2009).
Fireplaces and fountains are not authentic in the current courtyards since ovens and
fountains on the streets were shared by neighbors in the authentic state (Figure 97). Some

ovens and fountains were preserved on the streets.

Figure 97. The oven on the Umurbey street (left) and the fountain (Bigak¢1 fountain) on
the Sehit Giirol Madan street (right) (Photos taken by Author 2022)

4.8.2. Greenery Elements

Greenery elements categorized for flowers, deciduous trees, which shed their
leaves in winter and grow new leaves in summer, evergreen trees, which have green
leaves throughout the entire year. Evergreen trees categorized for foliage-rich trees, which
have densely leaves, and foliage-poor trees, which have sparsely leaves. In the current
state, flowers (rose, climbing hydrangea, velvet flower), vegetables and fruits (tomato,
gourd, pepper, watermelon, strawberry,), evergreen trees (citrus fruit tree, olive tree, plane
tree, lemon tree) and ivies (grape vine) are common plants in all of the four courtyards.
The number of flowers in case 2 and case 3 are more than in other cases. Deciduous trees
(Japanese persimmon tree, fig tree, pomegranate tree, mulberry tree, linden tree, walnut

tree) are rarely seen in the studied courtyards (Figure 98) (Figure 99).
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Figure 98. Deciduous trees (a linden tree (left) and a pomegranate tree (right)) in the

case 4 (Photos taken by Author 2024)

The number of deciduous trees in case 4 are more than in other cases. There are
deciduous trees in the south part of the courtyard of the case 4, and deciduous ivies (grape
vine) in the south part of the courtyards (cases 1 and case 3). There are evergreen trees in
the south part of the courtyards (case 2) and in the central part of the courtyards (case 3,

and case 4). The number of foliage-rich trees in case 4 is more than in other cases.

2
0

CASE 1 CASE 2 CASE 3 CASE 4

B FOLIAGE-RICH TREES M FOLIAGE-POOR TREES DECIDUOUS TREES VEGETABLE ~ ®FLOWER

Figure 99. Green elements in the courtyards (Source: Prepared by Author 2024)

(X: Cases Y: Amount of the green elements)

In the authentic state, trees were chosen according to these categories for various

purposes, such as providing seasonal shade or allowing sunlight, and the use of their fruits
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and leaves. For example, the mulberry tree was chosen for reasons such as allowing
sunlight in winter and its leaves being used for silkworm breeding. Other trees chosen for
similar reasons were trees such as plum, almond, apricot, peach, cherry, pomegranate and
loquat because they did not grow very large and produced fruit. Large trees such as plane
tree and walnut were preferred in large courtyards or village squares. The use of trees in

rows was not a common occurrence in courtyards (Wallace 2007).

4.9. Contribution to Continuous Urban Green Areas

The case 3 and case 4 contribute to the formation of continuous urban green areas
since their green elements establish a continuity with those of the neighboring courtyards.
However, the reduction of overall warming through continuation of green elements in
open areas in neighboring lots and streets is not present in the half of the case 1, and case
2 since neighboring lots do not have green elements next to the green elements of the

studied cases (case 1, and case 2).

4.10. Construction Technique and Material Usage

Materials in the finishing of courtyard and taslik grounds, and in the courtyard

walls are presented one by one in the below.

4.10.1. Finishing of the Ground

In the current state, three different materials are seen: slate stone, earth and screed.
The original slate finishing is preserved in only one of the courtyards (case 4) and in two
of the Tagsliks (cases 1 and 4). The rest of courtyards and tas/iks are finished with screed.
Screed is seen especially at the entrances of the buildings and around of the fountains and
toilets. Earth ground is left for fruits, vegetables and flowers in all of the courtyards.

However, half of the open space is left as earth in only one of the courtyard (3). In the
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majority, it is around 30% of the courtyards (cases 1, and 2) and around 10% in one

courtyard (4) (Figure 100).

0,7
0,6
05
0,4
03
0,2
0,1

0

CASE 1 CASE 2 CASE 3 CASE 4

B SLATE STONE ®SCREED EARTH

Figure 100. Percentage of the covering of the ground of courtyards and fasliks
(Source: Prepared by Author 2024)

In the authentic state, slate stone was used as ground covering of courtyards and
tasliks . It is an indigenous material collected from the riverbed. Earth was used as ground

covering of limited portions of the courtyards.
4.10.2. Courtyard Walls

All of the courtyard walls have preserved their authentic constructions: In the
authentic state, all of the courtyard walls were exposed without plastering: their bonding
out of rubble stone, slate stone, brick and tile pieces in lime-mud mortar bed were legible.
However, the heights of courtyard walls were sometimes increased around one meters by
piling up of wooden rafters along the long wall of the courtyards (2 out of 4, the case 3
and case 4) or using aerated concrete blocks (1 out of 4, case 1). These concrete blocks
were also used to construct mass additions in the courtyards (case 1 and case 3). In the
other courtyards, partial plastering and white-washed is seen around the entrance and in

the areas close to the taglik. The rest is exposed without plaster.
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4.11. Illumination and Ventilation

In this section, the percentage of the illumination and the types of the ventilation

are presented one by one for the studied cases.

4.11.1. Exposition to Direct Sunlight

In the current state, sun light reaches the courtyard ground during winter mornings
and afternoons in none of the open and semi-open spaces. Sunlight reaches the courtyard
grounds in summer and winter noons (12.30) In the mornings, due to the azimuth, long
shadows of the courtyard walls cover the studied open and semi-open spaces. So, sunlight

does not reach any of the studied courtyards.

All of the open and semi-open spaces receive more sunlight during summers. The
courtyard and the taslik of case 4 have the maximum area among the studied cases and it
is exposed to direct sunlight at a maximum amount both in winters (39.5 m?) and in
summers (78 m?). This is followed by the case 2 (19.5 m?), case 3 (6 m?), and the courtyard
of the case 1 does not receive direct sunlight in the winters; and case 2 (40 m?), case 3 (29
m?), and case 1 (7.5 m?) in the summers. The case 2 has the best ratio of the depth to the
height of courtyard wall at south. When the ratios of the area exposed to direct sunlight
to the whole of the courtyard area are compared, the case 2 is the best in terms of receiving
direct sunlight in winters (18 %) and in summers (37 %). This is followed by the case 4
(17 %) and case 3 (5 %), in the winters; case 4 (34 %), case 3 (27 %) and case 1 (12 %)

in the summers (Figure 101).
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Figure 101. Amount of the area exposed to direct sunlight in the current state

(X: Cases Y: Meter square) (Source: Prepared by Author 2024)

All of the courtyards receive maximum sunlight in summers because sunlight
coming to the courtyards with a larger angle compared to the winters can escape through
the long eaves and courtyard walls. The Sun culminates at 27.77° altitude in winters (21
December) and 72.96° altitude in summers (21% June) at noons (12.30). Winter sun

reaches to the fasliks according to the orientation of the sun.

In the authentic state, the courtyard of case 3 (111 m?) was exposed to direct
sunlight at maximum amount in summers. This was followed by case 4 (108 m?), case 2
(87 m?), and case 1 (17 m?). The courtyard of case 3 (69 m?) was exposed to direct sunlight
at maximum amount in winter. This was followed by case 4 (61.5 m?), case 2 (44.5 m?),
and case 1 (9 m?). When the ratios of the area exposed to direct sunlight to the whole of
the courtyard area; the case 2 (64 %), case 3 (55 %), case 4 (42 %), and case 1 (20 %) in
summers. The courtyard of case 3 was the best in terms of receiving direct sunlight in
winters (34 %). This was followed by case 2 (32 %), case 4 (24 %) and case 1 (11 %)
(Figure 102).

100
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Figure 102. Amount of the area exposed to direct sunlight in the authentic state

(X: Cases Y: Meter square) (Source: Prepared by Author 2024)
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4.11.2. Ventilated Areas

The wind blowing from the north to the courtyards used to make cross ventilation
between the gate, taglik, hayat and elevated roof. But today, it is restricted by storage (case
1), main building (case 2), and building addition (case 3). The wind blows from the south
to the courtyard are restricted by the kitchen (case 1), the extended courtyard wall (case
3). The wind enters to the courtyard from the gate of the courtyard or tas/ik in a controlled
way or from the top of the courtyard wall and it flows throughout the courtyard. The
northern wind comes from the gate or from the upper of the courtyard walls to the
courtyard in all the cases. The southern wind comes from the gate in case 4 and it comes

from the upper of the courtyard walls in all the cases.

In the authentic state, the route of airflow, from the courtyard to the elevated roof
has been preserved. After plants were watered, hot air has been rising up the courtyard to
the elevated roof in case 1 and case 4. Also in the other cases, the wind blows used to
enter the courtyards in a controlled way through the gate of the courtyards or tasliks and

it flowed through the courtyard, hayat and the elevated roof.
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CHAPTER 5

CONCLUSION

It is important to consider the courtyards as a whole with the related traditional
houses and maintain their spatial relations. It is necessary to develop and use specialized
inventory slips in accordance with the scope of the field studies to be organized to
determine the features of the courtyard within the framework of the architectural
conservation discipline. Along with the courtyards, semi-open spaces adjacent to the
courtyard such as taslik and hayat, outbuildings within the courtyard, mass annexes and
flat roofs should also be evaluated. The tools of architectural conservation disciplines
should be used to determine the current and authentic conditions of the courtyards. It is
also important to determine the phases for greenery elements. In addition, it is necessary

to increase interdisciplinary studies.

The contribution of each parameter to the courtyard character, specifically for the

four houses in Kurtgazi examined, can be evaluated as follows:

Orientation: The traditional houses in Kurtgazi District are positioned on the skirt
of Boz Mountains. This provides an advantage for natural ventilation. The traditional
houses are positioned at the west of their lots. Hayats are positioned at east. The tasliks
of the traditional buildings are at the west of the courtyard. Courtyards of Kurtgazi houses

are positioned at south, southeast or east.

Ratio: In the studied courtyards, natural ventilation increases as the ratio of the
courtyard length in the north-south direction to the related courtyard wall height increases

since the prevailing wind direction is the north in Birgi.

Ratio of dimensions: As the length of a courtyard is decreased and the height of
the courtyard wall is increased, the amount of exposition of the courtyard to direct
sunlight is decreased. In order to benefit from sunlight in all seasons, this ratio must be at

least two.

The area exposed to sunlight is less in courtyards which have similar widths and

heights.
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Greenery elements: Deciduous plants, such as fig trees and vines are located in
the southern courtyards in Kurtgazi district. They block the sunlight to reach the courtyard
in summers and allow sunlight to reach the courtyard in winters. They contribute to the

cooling by shading and heat transfer.

The numbers of deciduous trees are seen more in the courtyards, which have no

canopy to protect from sunlight in the courtyard, than in other courtyards.

Water elements: Water drainages, fountains, and pools are used as water elements,
and they contribute to decrease the temperature by the solar radiation absorption. In the

authentic state, watering to plants contributes to decrease the temperature by evaporation.

Materials: Materials with a low amount of reflecting capability are used as a
covering on the ground and on the walls in the authentic state. These are compacted earth,

and wood.

Some part of the courtyard is left as compacted earth and the amount of sunlight
reflected from the ground is reduced. In turn, the rate of heating caused by the reflection
of sunlight from the ground has decreased. The slate stone pavement is only used in the

zones close to taslik and toilet, where maximum circulation is seen.

It is observed that in most of the cases, the covering of the ground is changed as
screed. So, sunlight reflectivity increased. The finishing of the walls are also altered. They
are plastered and white-washed. In turn the rate of heating caused by the reflection of

sunlight from the ground and wall have increased.

Function: Washing and drying laundry, drying fruits and vegetables, storing and
cutting woods, doing hobbies, resting, eating, and washing and drying dishes are
outstanding activities in the studied courtyards. These activities are changed according to
size of the courtyards e.g. case 1 does not have the activity of cutting wood. Taslik is used
for living in summers since it is the best space in terms of natural ventilation and shadow
in summers. On rainy and cold days, it has also advantages for realizing resting and eating
activities. In the authentic state, washing and drying dishes was outstanding activity in

hayats.

Natural ventilation: The roof interventions and the addition of high masses have
partially prevented the flow of prevailing wind (north wind). Cross airflow occurs in all

of the courtyards since the ratios of the height of the courtyard wall at the north are less
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than 1 excluding case 3, isolated standing flow occurs in case 3 in the current state. In the
authentic state, cross airflow occurs in all of the courtyards since case 3 did not have a

building mass.

Natural illumination: The area exposed to direct sunlight’s amount is between 37
% and 12 % in summer and 18 % and 5 % in winter in the studied courtyards in the current
state. Amount of the sunlight in summer is more than in winter since the altitude of the
sun is higher in summer. All of the area is not exposed to direct sunlight since the width
of the eaves and trees restrict sunlight exposition in the courtyards. The area exposed to
direct sunlight’s amount was between 64 % and 20 % in summer and 34 % and 11 % in
winter in the studied courtyards in the authentic state. Amount of the sunlight in the
authentic state was more than in the current state since the courtyards did not have

building additions.

93



REFERENCES

Abdallah Amr Sayed, Dina Ahmed Mohammed, and Abdel Monteleb Mohammed Ali.
2019. "The Influence of Different Courtyard Ratios in University Buildings on
Their Thermal Performance During The Hot Period." IOP Conference Series:
Earth and Environmental Science.

Akbari Hassan, Moradi-Cherati Sepideh, Monazam Nafiseh Hamidi, and Noguchi
Masa. 2021. "Effect of Courtyards Geometrical Parameters on Climate
Adaptability and Shading Performance in Hot Arid Climate of Yazd."
Sustainable Energy Technologies and Assessments.

Aktuna, Mine. 2007. "Geleneksel Mimaride Binalarin Stirdiiriilebilir Tasarim Kriterleri
Baglaminda Degerlendirilmesi Antalya Kalei¢i Evieri Ornegi."” Istanbul : Yildiz
Teknik Universitesi Fen Bilimleri Enstitiisii.

Al-Hafith Omar, B K Satish, Bradbury Simon, and Wilde Pieter de. 2017. "The Impact
of Courtyard Parameters on Its Shading Level an Experimental Study in
Baghdad, Iraq." 9th International Conference on Sustainability in Energy and
Buildings . Crete, Greece: Energy Procedia .

Andreou, E. 2014. "The Effect of Urban Layout Street Geometry and Orientation on
Shading Conditions in Urban Canyons in The Mediterranean." Renewable
Energy, (March) pp. 587-596.

Aran, Kemal. 2000. "Barinaktan Ote: Anadolu Kir Yapilar1."” Ankara: Tepe Mimarlik
Kiiltir Merkezi .

Bekar, Damla. 2007. "Ekolojik Mimarlikta Aktif Enerji Sistemlerinin Incelenmesi."
Istanbul : Y1ldiz Teknik Universitesi Fen Bilimleri Enstitiisii.

Berkovic Sigalit, Yezioro Abraham, and Bitan Arieh. 2012. "Study of Thermal Comfort
in Courtyards in A Hot Arid Climate." Solar Energy, (May) pp. 1173-1186.

94



Birol Hiimeyra, Yilmaz Yonca, and Sacan Cansu. 2019. "Birgi Tarihi Yerlesiminin
Stirdiiriilebilir Bir Yaklasimla Korunmasinda Yer Kimliginin Roli." IBAD Sosyal
Bilimler Dergisi, pp. 185-197.

Bozkurt S. Giilgin and Altingekic Hakan. 2013. "Anadolu'da Geleneksel Konut ve
Avlularin Ozellikleri ile Tarihsel Gelisiminin Safranbolu Evleri Orneginde
Irdelenmesi." Journal of the Faculty of Forestry, pp. 69-91.

Brenda Vale and Robert. Vale. 1996. Green Architecture: Design for a Sustainable Future.
London: Thames and Hudson.

Cantay, Tanju. 2024. Islam  Ansiklopedisi.  (May)  Retrieved  from
http://www.islamansiklopedisi.org.tr

Decision Numbered 432 by Izmir No: 1 Conservation Board of Cultural and Natural
Assests on 07.07.1988.

Decision Numbered 7658 by Izmir No:1 Conservation Board of Cultural and Natural
Assets on 12.01.1974.

Diri, Filiz. 2010. "Constrution Techniques of Traditional Birgi Houses.” Middle East
Technical University.

Ekinci, Zehra. 2005. Bir Konagin Kurgusu: Anadolu Tiirk Evi Geleneginde Birgi Ornegi
ve Sandikoglu Konag. Istanbul: Yap: Endiistri Merkezi Yayinlari.

Eldem, Sedad Hakk1. 1984. Tiirk Evi: Osmanli Dénemi 1. Istanbul: Tiirkiye Anit Cevre
ve Turizm Degerlerini Koruma Vakfi.

95



Erdogan, Elmas. 1996. "Anadolu Aviularimn Ozellik ve Diizenlenme Ilkeleri Uzerine
Karsilastirmali Bir Arastirma."” Ankara: Ankara Universitesi Fen Bilimleri
Enstitiisii.

Eruzun Cengiz and Kiipeli Erdal. 1990. Birgi Koruma Plani Raporu. Istanbul :
Unpublished Plan Report .

Falk, Robert H. 2009. "Wood As A Sustainable Building Material." Forest Products
Journal, (September) pp. 6-12.

Farzaneh Soflaei, Mehdi Shokouhian. 2017. "Traditional Courtyard Houses as a Model
for Sustainable Design: A Case Study on BWhs Mesoclimate of Iran." Frontiers
of Architectural Research, (April) pp. 329-345.

Fu Jiawei, Dupre Karine, Tavares, Silvia, King, David, and Banhalmi-Zakar, Zsuzsa.
2022. "Optimized Greenery Configuration To Mitigate Urban Heat: A Decade
Systematic Review." Keai Publishing, pp. 466-491.

Google Earth. 2024. Retrieved from Google Earth: https://earth.google.com

Gregersen, Erik. 2024. Altitude. Retrieved from Britannica: http://www.britannica.com

Guedouh, Marouane Samir, Zemmouri Noureddine, Hanafi, Abdelhakim, and Qaoud,
Rami. 2019. "Passive Strategy Based On Courtyard Building Morphology
Impact On Thermal And Luminous Environments In Hot And Arid Region."
Energy Procedia, (January) pp. 435-442.

Giilhan, Demet. 2016. "Siirdiiriilebilir Kent ve Kentsel Kimlik Ornekler: Birgi ve
Bergama." Ankara: Ankara Universitesi Sosyal Bilimler Enstitiisii.

Glinay, Reha 1989. Geleneksel Safranbolu Evieri ve Olusumu. Ankara: T.C. Kiiltiir
Bakanlig:.

96



Giir, Sengiil Oymen 2000. Dogu Karadeniz Orneginde Konut Kiiltiirii . Istanbul : Yap1
Endiistri Yayinlart .

Hall D. J., Walker Simon, and Spanton A. 1998. Dispersion from Courtyards and Other
Enclosed Spaces. Atmospheric Environment, (August) pp. 1187-1203.

Iseri, Kiymet Ocakli. 1998. "Kent ve Mimari Doku Uzerine Bir Inceleme: Birgi."
Istanbul : Marmara Universitesi Sosyal Bilimler Enstitiisii.

Keles, Sena 2022. Information about the cases. (August) (S. Keles, Interviewer)

Kocagil, Idil Erdemir, and Oral, Giil Koglar 2015. The Effect of Building Form and
Settlement Texture on Energy Effiency for Hot Dry Climate Zone in Turkey.
Energy Procedia, (November) pp. 1835-1840.

Kuban, Dogan. 1995. The Turkish Hayat House. Istanbul: Eren Yayincilik.

Kiirtim, Miikerrem. 1998. Tire Houses. The Ottoman House: Papers from the Amasya
Symposium (pp. 28-31). Ankara: British Institute of Archaeology at Ankara.

Manioglu Giilten, and Oral Giil Koglar. 2015. Effect of Courtyard Shape Factor on
Heating and Cooling Energy Loads in Hot-dry Climatic Zone. Energy Procedia,
(November) pp. 2100-2105.

Martinelli Letizia, and Matzarakis Andreas. 2016. "Influence of Height/Width
Proportions on The Thermal Comfort of Courtyard Typology for Italian Climate
Zones." Sustainable Cities and Society. https://doi.org/10.1016/j.s¢cs.2016.12.004

Moonen Peter, Dorer Viktor, and Carmeliet, Jan. 2011. "Evaluation of The Ventilation
Potential Of Courtyards and Urban Street Canyons Using RANS and LES."
Journal of Wind Engineering and Industrial Aerodynamics, pp. 414-423.
https://doi.org/10.1016/j.jweia.2010.12.012

97



Mubhaisen Ahmed and Gadi Mohamed. 2006. "Shading Performance of Polygonal
Courtyard Forms." Building And Environment, pp. 1050-1059.

Muhaisen Ahmed and Gadi Mohamed. 2005. Mathematical Model for Calculating The
Shaded and Sunlit Areas in A Circular Courtyard Geometry. (December)
Building and Environment, pp. 1619-1625.

Muhaisen Ahmed and Gadi Mohamed. 2006. "Effect of Courtyard Proportions on Solar
Heat Gain and Energy Requirement in The Temperate Climate of Rome."
Building and Environment, (March) pp. 245-253.

Miftioglu, Seda. 2011. "Siirdiiriilebilir Mimarlzkul'lkeleri ve Konut Tasarimina
Etkilerinin Incelenmesi." Istanbul: Hali¢ Universitesi Fen Bilimleri Enstitiisii
Mimarlik Anabilim Dali.

Nikolic, Vladimir. 1983. "Bauliche Mafsnahmen zur Verstdrkten Sonnenenergienutzung
im Wohnungsbau." Kdln, Verl: Herausgeber Der Bundesminister fiir Forschung
und Technologie.

Oliver, Paul. 2003. Dwellings: The Vernacular House World Wide. London: Phaidon
Press Ltd.

Onat, Emine Sibel. 1990. "Tiirk Evinin Cagdas Yasama Uyarlanmas:." Istanbul : Y1ldiz
Teknik Universitesi Fen Bilimleri Enstitiisii.

Odemis Belediyesi. 2014. Koruma Amagh Imar Plan: Revizesi. izmir : Odemis
Belediyesi.

Parsel Sorgu. 2024. Retrieved from Tapu ve Kadastro Genel Miidiirliigii Parsel Sorgu
Uygulamast: http://www.parselsorgu.tkgm.gov.tr

98



Rapoport, Amos. 1969. House Form and Culture. London: Prentice Hall.

Repsol. 2023. What is a green corridor? (September) Retrieved from Repsol Global:
http://www.repsol.com

Reynolds, John S. 2001. Courtyards: Aesthetic, Social and Thermal Delight. New
Jersey: John Wiley.

Rodriguez-Algeciras Jose, Tablada Abel, Chaos-Yeras Mabel, Paz Guillermo De la, and
Matzarakis Andreas 2018. "Influence Of Aspect Ratio And Orientation On Large
Coutyard Thermal Conditions In The Historical Centre Of Camagiiey-Cuba."
Renewable Energy. https://doi.org/10.1016/j.renene.2018.01.082

Schoenauer Norbert, and Seeman Stanley. 1962. The Court Garden House. Montreal:
Mcgill University .

Seyam, Shaimaa. 2019." The Impact of Greenery System on Building Energy:
Systematic Review." Journal of Building Engineering.

https://doi.org/10.1016/.jobe.2019.100887

Soflaei Farzaned, Shokouhian Mehdi, and Soflaei Amir. 2017. "Traditional Courtyard
Houses As A Model For Sustainable Design: A Case Study on BWhs

Mesoclimate of Iran." Frontiers of Architectural Research, pp. 329-345.
https://doi.org/10.1016/j.foar.2017.04.004

Sézen Irem and Oral Giil Koglar. 2019. "Outdoor Thermal Comfort in Urban Canyon
and Courtyard in Hot Arid Climate: A Parametric Study Based On The
Vernacular Settlement of Mardin." Sustainable Cities and Society .
https://doi.org/10.1016/j.scs.2018.12.026

Soézen Metin. 2001. Tiirklerde Ev Kiiltiirii. Istanbul: Dogan Kitapgilik/ Tiirk Hava
Yollar1.

99



Suncalc. 2022, October. Retrieved from Suncalc:

https://www.suncalc.org/#/38.2527,28.0641,13/2024.04.26/14:56/1/1

Stimerkan, Resat. 1990. "Bicimlendiren Etkepler Ac¢isindan Dogu Karadeniz Kirsal
Kesiminde Geleneksel Evlerin Yapi Ozellikleri." Trabzon : Karadeniz Teknik
Universitesi Fen Bilimleri Enstitiisii .

Toniik, Seda. 2001. Bina Tasariminda Ekoloji . Istanbul: Yildiz Teknik Universitesi
Mimarlik Fakiiltesi.

Turan, Mine. 1994. Sketch Plans of Traditional Houses. Archive of Prof. Dr. Mine
Turan

Tiirk Dil Kurumu. 2024. Sozluk. Retrieved from http://www.sozluk.gov.tr

UNESCO. 2024. UNESCO. Retrieved from http://www.unesco.org

Uzel Ahmet and Tiirkoglu Kamutay. 1991. Birgi Koruma Plan: Calismasi Arastirma
Raporu. Ankara: Unpublished Jury Report.

Unal, Rahmi Hiiseyin. 2001. Birgi Tarihi. T.C. Kiiltiir Bakanlig: .

Wallace,_.Meltem. 2007. "Gegmisten Giiniimiize T tirk Kiiltiiriinde Ev Bahgesi Anlayist
Uzerine Arastirmalar.” Izmir : Ege Universitesi Fen Bilimleri Enstitiisii.

Weatherspark 2024. Retrieved from Weatherspark: http://www.weatherspark.com

Yal¢inkaya, Ali. 1995. "Yap: Malzemesi ve Cevre Etkilesimi." Istanbul : Istanbul Teknik
Universitesi Fen Bilimleri Enstitiisii.

100



Yasa Enes and Ok Vildan. 2014. "Evaluation of The Effects of Courtyard Building
Shapes on Solar Heat Gains and Energy Efficiency According To Different
Climatic Regions." energy and Buildings, (April) pp. 192-199.

Yavuz, Behi¢ Galip. 2005. Birgi. Izmir: Birgi Kent Kitaplig1.

Yilmaz, Zerrin. 2005. "Akilli1 Binalar ve Yenilenebilir Enerji." Tasarim Dergisi, pp. 100-
104.

Zeren, Liitfi. 1978. Giines Enerjisi ve Cevre Dizayni Ulusal Sempozyumu. (pp. 1-9).
Istanbul : Istanbul Teknik Universitesi Mimarlik Boliimii.

Zhu Jiayin, Feng Juanjuan, Lu Jifu, Chen Yu, Li Weilin, Lian Peiji, and Zhao Xi. 2023.
"A Review Of The Influence Of Courtyard Geometry And Orientation On
Microclimate." Building and Environment.

101



