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ABSTRACT 

 

INVESTIGATION OF DAYLIGHT IN UNIVERSITY CAMPUS 

BUILDINGS: ĶHSAN DOĴRAMACI BILKENT UNIVERSITY AND 

MERSIN UNIVERSITY  

 

 

 

Dökmeci, Kaan 

Master of Architecture, Architecture 

Supervisor : Assoc. Prof. Dr. M. Haluk Zelef 

 

 

May 2023, 209 pages 

 

 

Daylight enhances our perception and greatly influences our psychological and 

physical well-being. Architecture recognizes daylight as a fundamental element, 

facilitating our lives. The extensive use of artificial lighting during the day masks the 

limitations of daylight design approaches within todayôs structures. Lately, there has 

been a stronger emphasis on energy efficiency and visual comfort, prompting a more 

careful assessment of daylighting design effectiveness. Utilization of daylight in 

accordance with users' needs and building functions within contemporary 

architecture provides development of methods and strategies in architecture. In the 

case of faculty buildings, daylight serves to enhance the productivity and creativity 

of students, making it a crucial element for education and development. This study 

focuses on investigating daylighting strategies in two university campuses, Mersin 

University and Ķhsan Doĵramacē Bilkent University, both designed by architect 

Erkut ķahinbaĸ. The research aims to identify various architectural daylighting 

strategies, in different levels such as site planning, solar orientation of the buildings, 

and architectural solutions such as side lighting, top lighting, or a combination of 
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both. Through an examination of the strengths and weaknesses of each campus's 

approach, the research provides valuable insights and best practices for daylighting 

in educational spaces. Ultimately, the thesis seeks to bridge the gap between the 

potential of daylighting and its actual implementation in architectural design, 

fostering spaces that promote well-being, productivity, and a seamless connection to 

the surrounding natural environment. The findings contribute to a better 

understanding of the role of daylighting in educational settings and offer practical 

guidance for architects and designers to optimize daylight usage in future projects.  

 

Keywords: Daylight, Daylighting Strategies, Ķhsan Doĵramacē Bilkent University, 

Mersin University, Erkut ķahinbaĸ 
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ÖZ 

 

¦NĶVERSĶTE KAMP¦S BĶNALARINDA G¦N IķIĴININ ĶNCELENMESĶ: 

ĶHSAN DOĴRAMACI BĶLKENT ¦NĶVERSĶTESĶ VE MERSĶN 

¦NĶVERSĶTESĶ 

 

 

 

Dökmeci, Kaan 
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Mayēs 2023, 209 sayfa 

 

G¿n ēĸēĵē algēmēzē geliĸtirmekle birlikte psikolojik ve fiziksel saĵlēĵēmēzē b¿y¿k 

ºl­¿de de etkilemektedir. Mimarlēk ise g¿n ēĸēĵēnē yaĸantēmēzdaki kalitenin temel bir 

unsur olarak kabul eder. G¿n boyunca yapay aydēnlatmanēn yoĵun kullanēmē, 

g¿n¿m¿z yapēlarēnda g¿n ēĸēĵē tasarēm yaklaĸēmlarēna gºlge d¿ĸ¿r¿p 

ºnemsizleĸtirmektedir. Son zamanlarda, enerji verimliliĵi ve gºrsel konfor ¿zerinde 

daha fazla durulmaya baĸlanmēĸ ve bu da doĵal aydēnlatma tasarēm etkinliĵinin daha 

dikkatli bir ĸekilde deĵerlendirilmesine yol a­mēĸtēr. ¢aĵdaĸ mimari g¿n ēĸēĵē 

kullanēmēnda kullanēcēlarēn ihtiya­larēna ve yapē iĸlevlerine uygun olarak 

yararlanēlmasē, mimaride yºntem ve stratejilerin geliĸtirilmesini saĵlamaktadēr. 

Fak¿lte binalarē sºz konusu olduĵunda, g¿n ēĸēĵē ºĵrencilerin ¿retkenliĵini ve 

yaratēcēlēĵēnē artērmaya hizmet ederek onu eĵitim ve geliĸim i­in ­ok ºnemli bir 

unsur haline getirir. Bu ­alēĸma, her ikisi de mimar Erkut ķahinbaĸ tarafēndan 

tasarlanan Mersin ¦niversitesi ve Ķhsan Doĵramacē Bilkent ¦niversitesi 

kampüslerindeki g¿nēĸēĵē aydēnlatma stratejilerinin araĸtērēlmasēna odaklanmaktadēr. 

Araĸtērma, yerleĸkenin planlanmasē, binalarēn g¿neĸ yºnelimi ve yandan aydēnlatma, 

¿stten aydēnlatma veya her ikisinin bir kombinasyonu dahil olmak ¿zere ­eĸitli 
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mimari doĵal aydēnlatma stratejilerini incelemeyi ama­lamaktadēr. Her bir 

kamp¿s¿n yaklaĸēmēnēn g¿­l¿ ve zayēf yºnlerinin incelenmesi yoluyla araĸtērma, 

eĵitim alanlarēnda g¿n ēĸēĵē almaya yºnelik gºr¿ĸler ve uygulamalar saĵlamayē 

ama­lamaktadēr. Son olarak, tez, g¿n ēĸēĵēnēn potansiyeli ile mimari tasarēmdaki 

ger­ek uygulamasē arasēndaki iliĸkiyi kurup, refahē, ¿retkenliĵi ve ­evredeki doĵal 

­evreyle kusursuz bir baĵlantēyē destekleyen alanlarē teĸvik etmeyi ama­lamaktadēr. 

Bulgular, eĵitim ortamlarēnda g¿nēĸēĵēnēn rol¿n¿n daha iyi anlaĸēlmasēna katkēda 

bulunmanēn yanēsēra mimarlar ile tasarēmcēlara projelerinde g¿n ēĸēĵē kullanēmēnē 

optimize etmeleri i­in pratik rehberlik sunmayē ama­lamaktadēr. 

 

Anahtar Kelimeler: G¿n Iĸēĵē, G¿n Iĸēĵē Stratejileri, Ķhsan Doĵramacē Bilkent 

Üniversitesi, Mersin Üniversitesi, Erkut ķahinbaĸ   
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CHAPTER 1  

1 INTRODUCTION   

Daylighting design is commonly perceived by architects as a subject matter that 

relies on practical knowledge and expertise. The issue is predominantly regarded as 

one concerning the composition of facades, and the architect relies on precedent, 

exemplars, and stylistic guidelines for reinforcement. The prevalent acceptance of 

artificial lighting during daylight hours serves as a contingency measure, frequently 

hiding the lack of the daylighting scheme.1 Erkut ķahinbaĸ believes that architecture 

is more than just four walls, and that natural light creates the atmosphere/feel 

between those four walls, as do shadows created by the quality of the space, and 

silence, which are the metaphysical values gained to make the building valuable and 

to form the architecture. To be more specific, he believes that if there is no light, 

there is no architecture, and that the architect is the man who directs the light.2  

In this study, the investigation revolves around the examination of daylight within 

architecturally designed samples. Conceptually, it can be considered as an 

exploration into the realm of daylight, seeking to uncover its inherent characteristics 

and attributes. The primary objective of this research is to distinguish and clarify the 

positive and negative impacts resulting from decisions affecting daylight design in 

the university environment. Moreover, the focus is towards faculty buildings that 

place a high degree of importance on the utilization and integration of daylight.  

 

 

1 Nick Baker, and Koen Steemers, "Daylight Design of Buildings: A Handbook for Architects and 

Engineers", Routledge, 2014). 
2 Erkut ķahinbaĸ, interview by author, Ķstanbul, April 10, 2023. 
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1.1 Problem Statement 

Undeniably, for centuries daylighting stayed as the fundamental source of lighting 

for dwellings and buildings.3  However, this prominent role of daylighting is 

struggling and has even been questioned for many years within the field of 

architecture. Especially since the feasibility, maintenance, and diversity of the 

electrical lighting are accepted by both users and providers. The exponential growth 

of demands on residentials, working and study places led to buildings economy of 

structures both cost and time. As a result, some of the fundamental and critical 

strategies that create a healthier environment become desolated.4   

Educational buildings and libraries are one of the most important buildings that must 

be planned considering daylighting with several strategies to create encouraging and 

spacious spaces. The rapid increase in the number of universities causes the campus 

formations and faculty buildings within to be of poor quality. The growing problem 

led to a remembrance and emphasis on how buildings should be designed in terms 

of daylight considerations for better education. Daylight itself has a great influence 

on people, both their physical and psychological health, for their daily and 

educational life within the campus.5 Therefore, campuses encapsulate different 

building types to investigate daylighting in relation to space. 

Two university campuses, designed by Erkut ķahinbaĸ and colleagues, namely Ķhsan 

Doĵramacē Bilkent University (BU) and Mersin University (MEU) were selected for 

their diverse architectural and geographical characteristics. Erkut ķahinbaĸ viewed 

architecture as a collaborative effort rather than the work of a single individual.6 He 

 

 

3 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 
4 Peter Tregenza and Michael Wilson, ñDaylighting: Architecture and Lighting Designò, Routledge, 

2013. 
5 Nick Baker and Koen Steemers. ñDaylight Design of Buildings: A Handbook for Architects and 

Engineersò, Routledge, 2014. 
6 ķahinbaĸ, interview. 
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believed that good architecture could only be achieved through the collaboration of 

a skilled team. While he designed MEU with his partner, M. Ķzzet Fikirlier his 

partners for the buildings on the BU campus varied. Notably, the architects he 

collaborated with at BU included Alpay G¿leyen, Ķlhan Kural, and M. Ķzzet Fikirlier. 

The authorship of each building will be further clarified upon examination of the 

buildings. 

1.2 Scope of the thesis 

Designing and using daylight in architecture is essential for producing comfortable 

and pleasing spaces at the end. A building's overall comfort and functionality are 

influenced by its overall design scheme and utilization of daylight. The scope of this 

study is to conduct a systematic review of the existing research on the architectural 

design approaches of university campus buildings regarding utilization of daylight, 

with a focus on the two specific case studies: BU and MEU. 

Both MEU and BU have experienced significant expansion since their initial designs, 

with new faculties and buildings added over time. Therefore, this research focuses 

specifically on the areas designed by Erkut ķahinbaĸ at MEU, with further details 

provided in the relevant section. At BU, only the faculty buildings on the Central 

campus designed by ķahinbaĸ are examined. It is important to note that there are 

other structures at BU that are outside the scope of this research and will be discussed 

in the relevant section. 

1.3 Structure of thesis 

Chapter 2 discusses the importance of daylight for humans in terms of well -being 

and provides general information that will help to understand the fundamental 

principles and concepts of daylight, with the intention of understanding and 

enhancing its use in buildings. Chapter 3 aims to provide a comprehensive overview 

of information that can be used to evaluate a building, starting with climate 
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considerations and basic architectural concepts of daylight. The importance, role, 

and function of daylight in contemporary architecture are explored by examining the 

works of architects who have made significant contributions to the field. This section 

also examines the relationship between Erkut ķahinbaĸ's architectural style and 

daylight, as well as his design philosophy, to facilitate a better understanding of the 

structures that will be discussed in Chapter 4. Chapter 4 focuses on a sequential 

examination of buildings and provides evaluations regarding the utilization of 

daylight. Chapter 5 concludes with a discussion. 

1.4 Methodology 

The study describes various architectural daylighting methods and strategies, 

ranging from site planning to building form, mass orientation to architectural form 

of the buildings and placement of rooms in relation to daylight. In addition, 

depending on the structure's configuration, the lighting strategy of the building will 

be examined, such as side lighting, top lighting, or a combination of both. 

Relevant photographs were taken as a medium to better understand the relationship 

between the buildings and daylight. Additionally, software was used to create models 

and diagrams that can provide insight into building orientation, masses, and the 

campus's relationship with daylight. As part of the conclusion, a summary table is 

presented, and it is intended to serve as a comprehensive guide. 

Erkut ķahinbaĸ was interviewed to learn firsthand about the design and construction 

processes of the buildings on the two separate campuses, as well as their relationship 

with daylight. The interview revealed details such as Erkut ķahinbaĸ's involvement 

in building construction processes and his ability to provide remote control during 

MEUôs construction. While the researcher observed many classrooms and buildings 

during their time as a student at BU, their observations at MEU were limited. To 

address this, valuable lecturers from the relevant faculties were interviewed to gain 

insight into their respective buildings. 
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CHAPTER 2  

2 LITERATURE REVIEW  

2.1 Daylight and Well-Being 

Human anatomy has undergone evolutionary changes in response to the periodic pattern 

of light and darkness and has adapted to the spectral composition of solar radiation. The 

impact of daylight on human beings is multifaceted. It influences our physical well-

being, evokes reactions that can be linked to our need for safety and survival, shapes our 

social interactions, and determines the level of convenience we experience while 

performing visual activities.7 It is essential to note that daylight is not a consistent stream 

of illumination, but rather a dynamic entity that fluctuates depending on the temporal 

and spatial context. 

Tregenza discusses the architectural configuration of a structure alone cannot guarantee 

the most favorable access to natural light for the preservation of psychological and 

physiological well-being.8 Factors like a person's lifestyle and the management practices 

of residential buildings also play a crucial role. However, he believes an inadequately 

designed building can significantly impair these outcomes and the gives emphasis on 

basic necessities such: 

 

 

7 Peter Tregenza and Michael Wilson, ñDaylighting: Architecture and Lighting Designò, Routledge, 

2013. 
8 Ibid. 
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¶ A diurnal cycle lasting for 24 hours that encompasses intervals of darkness and 

intense illumination. 

¶ Exposure to high levels of daylight during the winter season. 

¶ The necessity of providing building occupants with a sense of connection to the 

external environment. 

¶ The act of mitigating glare to prevent discomfort or hindered visibility of 

potential hazards. 

2.1.1 The Necessity of Exposure to Daylight 

The circadian rhythm, a natural cycle of light and dark that spans 24 hours, serves as a 

regulatory mechanism for the body's daily sequence of physiological processes, 

including but not limited to sleep, hunger, the body temperature, alertness, and the 

production of hormones. The production of melatonin by the pineal gland is suppressed 

by morning light as part of the body's internal clock, or circadian rhythms. Light 

information from the retina is sent to the pineal gland, a tiny structure at the base of the 

brain with crucial regulatory functions. At night, it secretes melatonin into the 

circulation, which makes us feel sleepy, lowers our stress levels, and inhibits activities 

that would keep us awake. These effects are counteracted by the absence of melatonin 

throughout the day. The sleep-wake cycle isn't the only thing regulated by circadian 

rhythms, core body temperature, insulin creation, and other endocrine. The pineal gland 

has a role in controlling appetite, thirst, and even mental state.9 

Circadian desynchronization can occur when there is insufficient light, leading to 

anticipated melatonin activity and symptoms like lethargy. Seasonal affective disorder 

 

 

9Nick Baker and Koen Steemers. ñDaylight Design of Buildings: A Handbook for Architects and 

Engineersò, Routledge, 2014. 
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can be caused by disrupted melatonin production, but bright light therapy can help. 

Irregular light exposure can also disturb circadian rhythms and potentially cause minor 

dysfunctions. Chronic circadian dysfunction can impair mental and physical function. 

Lethargy is a common symptom of circadian issues and addressing them is crucial for 

overall well-being. Circadian health has significant impacts on employee performance 

and quality of life. 10When designing lighting environments, it is important to consider 

the illuminance levels and timing to support healthy circadian rhythms. Curtains or 

blinds should block unwanted outdoor light, and local lighting should be provided for 

safety and convenience while being controllable from the bedside. Overall, 

understanding and managing the impact of light on circadian rhythms is crucial for 

promoting optimal health and well-being. 

Our bodies have adapted to sunlight and need it for maintaining good health. However, 

it is important to regulate exposure. Excessive exposure to high-energy radiation like x-

rays can cause damage to deep tissues, while radiation in the visual range can harm the 

skin and eyes.11 Ultraviolet (UV) light, which has shorter wavelengths than visible light, 

can be harmful to living organisms. Excessive UV exposure can lead to eye and skin 

damage, including sunburn, aging, and potentially skin cancer. Malignant melanoma is 

a more fatal form of skin cancer linked to UV exposure, particularly in fair-skinned 

individuals who have repeatedly exposed themselves to the sun. Vitamin D production 

is a significant benefit of UV exposure, as it is essential for calcium absorption and bone 

health. Inadequate exposure can lead to rickets in children and osteoporosis in the 

elderly. Moderate UV exposure may also have other positive effects, such as 

strengthening the immune system, improving blood circulation and cholesterol levels, 

 

 

10 Nick Baker and Koen Steemers. ñDaylight Design of Buildings: A Handbook for Architects and 

Engineersò, Routledge, 2014. 
11 Ibid. 
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and potentially protecting against certain cancers. Overall, sunlight plays a vital role in 

human physiology, and while overexposure is harmful, underexposure can have adverse 

effects as well. 

In the Congrès Internationaux d'Architecture Moderne (CIAM)12,  International 

Congresses of Modern Architecture, Le Corbusier stressed the need for a certain 

quantity of sunshine to enter each home. He claims that studies have shown both how 

beneficial and dangerous exposure to sun radiation can be for people. Figure 2.1 shows 

the ñtwo sidesò that Sun has on people.  

As proven by medical research showing that tuberculosis spreads in places with little 

sunshine, the sun is widely recognized as essential to human survival.13 The best way to 

get people back to nature is to get as much sunshine into their homes as possible, 

especially in the winter and spring when there isn't as much of it. Society cannot stand 

by and watch as people's health deteriorates because they are denied access to sunshine. 

A diagram showing that each home gets at least two hours of sunlight on the winter 

solstice should be required of builders. A building permit cannot be issued if this 

condition is not met. Le Corbusier argued that architects now have a new and crucial 

responsibility to incorporate natural light into their projects.14 

 

 

12 Congress Internationaux d'Architecture moderne (CIAM), La Charte d'Athenes or The Athens 

Charter, 1933. 
13 Paula Amarg·s Molina, ñThe Healthy Urban Planning of GATCPAC: The Influence of Health in 

New Urbanism of Barcelona During the Second Republicò, B.S. Thesis, Universitat Politecnica de 

Catalunya, 2020. 
14 Anthony Denzer, ñThe Solar House: Pioneering Sustainable Designò, Rizzoli, 2013. 
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Figure 2.1 The two faces of the sun, by Le Corbusier (Baker & Steemers, 2014) 

Parallel with Le Corbusier's focal point on tuberculosis and the significance of daylight 

within the framework of the CIAM, Alvar Aalto, who also was a member of CIAM 

notably engaged in a competition centered around tuberculosis sanatoriums. 

The Paimio Sanatorium, designed by Alvar Aalto and completed in 1933, was a 

groundbreaking tuberculosis treatment facility that emphasized the importance of sun 

exposure and fresh air in patient care. At the time, tuberculosis was a highly contagious 

and deadly disease, and sanatoriums were constructed in remote locations to isolate 

patients.15 The Paimio Sanatorium (Figure 2.2) stood out for its innovative design, 

optimizing daylight, heating, and ventilation to create a therapeutic environment. The 

seven-story building featured linked wings with distinct functions (Figure 2.3), 

minimizing disease spread and disruption to patients.16 Aalto's attention to detail 

extended to every aspect of the building, including custom-designed furniture and even 

the orientation of windows to maximize sunlight while controlling the admission of the 

sun (Figure 2.4).  

 

 

15 Paula Amarg·s Molina, ñThe Healthy Urban Planning of GATCPAC: The Influence of Health in 

New Urbanism of Barcelona During the Second Republicò, B.S. Thesis, Universitat Politecnica de 

Catalunya, 2020. 
16 Anthony Denzer, ñThe Solar House: Pioneering Sustainable Designò, Rizzoli, 2013. 
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Figure 2.2 View and section from terrace of the Paimio Sanatorium (retrieved from: 

https://www.nasjonalmuseet.no/en/stories/explore-the-collection/in-good-shape/) 

The Paimio building features distinct structural grids in each wing to accommodate 

specific programmatic requirements. Although the glazing treatment is not continuous, 

it allows for every space for being oriented towards a specific aspect, yet with the loss 

of structural integrity. Aalto maintained that the diverse alignment of the shared areas 

was particularly advantageous in guaranteeing that individuals could locate a spot to 

relax, whether exposed to sunlight or not, throughout the entirety of the day.17 

  

Figure 2.3  Plan and perspective view of Paimio Sanatorium Alvar Aalto (retrieved from: 

https://www.alvaraalto.fi/en/architecture/paimio-sanatorium/) 

 

 

17 Anthony Denzer, ñThe Solar House: Pioneering Sustainable Designò, Rizzoli, 2013. 
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Aalto made various changes to the building until his death, including adding a surgical 

theater in 1955. In the 1970s, the building was transformed into a medical center. Today, 

it serves as a support center for children with disabilities. The building's exterior and 

interiors are well-preserved under the supervision of Finland's National Board of 

Antiquities, despite the modifications.18 

 

Figure 2.4 Solar geometry diagram for the design of the Paimio Sanatorium (retrieved 

from: http://solarhousehistory.com/blog/2014/4/30/alvar-aalto-and-solar-geometry). 

The current health implications of sunlight have been subject to extensive research, with 

a particular focus on its impact on Coronavirus Pandemic 2019 (COVID-19). This 

research is similar to research carried out on epidemic diseases such as tuberculosis 

(TB). Numerous studies have been conducted and are currently underway to investigate 

the effects of sunlight exposure on COVID-19. TB and COVID-19 are both respiratory 

infections caused by different pathogens. TB is caused by bacteria, while COVID-19 is 

caused by a virus. They both affect the respiratory system and can be transmitted through 

respiratory droplets. However, COVID-19 is more contagious and lacks specific 

antiviral treatment options, unlike TB, which can be treated with antibiotics.19 

This study focused on the relationship between sunlight exposure and COVID-19 

outcomes in Jakarta, Indonesia. The researchers collected data on daily confirmed cases, 

 

 

18 Anthony Denzer, ñThe Solar House: Pioneering Sustainable Designò, Rizzoli, 2013. 
19 Al Asyary, and Meita Veruswati, Sunlight Exposure Increased Covid-19 Recovery Rates: A Study in 

the Central Pandemic Area of Indonesia Science of The Total Environment 729 (2020 
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deaths, recoveries, and sunlight exposure from March 2 to April 10, 2020. The results 

showed that sunlight exposure was not significantly correlated with the incidence and 

death cases of COVID-19 patients. However, there was a significant correlation between 

sunlight exposure and cases of recovery. The study suggests that higher duration of 

sunlight exposure may contribute to better recovery outcomes among COVID-19 

patients, potentially due to the immune-boosting effects of sunlight.20 

2.1.2 Necessity of the View 

Research has changed our understanding of the role of windows in building design, 

particularly in relation to health.21 Previously, windows were seen as serving two visual 

functions: providing a view of the outside and allowing daylight to enter. However, it is 

now understood that daylight is what enables us to perceive a view, and the way our 

bodies respond to daylight is an important factor in our overall well-being.22 Daylight 

enters through windows from various angles, including direct sunlight from the sky and 

reflections from exterior surfaces, and this complex field of light affects our perception 

of the outside world. Having a view, even if it is limited or obstructed, is preferred over 

having no window at all in most cases, as it has been shown to have a positive effect on 

mental and physical health.  

Views of nature, such as trees or water, are particularly beneficial, and can even reduce 

the need for pain medication and shorten recovery times for patients in hospital settings. 

Preferences for the content of views include scenes with a wide scale of distance, natural 

 

 

20 Al Asyary and Meita Veruswati. ñSunlight Exposure Increased Covid-19 Recovery Rates: A Study in 

the Central Pandemic Area of Indonesiaò, Science of The Total Environment 729 (2020): 139016. 
21 Peter R. Boyce, ñLight and Health: Implications for Lightingò, Daylight and Architecture Magazine, 

no. 4, 2006. 
22 Derek Phillips, ñDaylighting: Natural Light in Architectureò, Elsevier, 2012. 
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scenes over urban environments, and views of everyday activities in the community for 

those who are confined indoors. However, security and privacy concerns can override 

these preferences, as people may prioritize the need to maintain awareness of external 

spaces or prevent others from looking into their homes.23 Traditional architecture has 

offered solutions to balance the need for inward and outward views, and even when a 

direct view is blocked, daylight still provides valuable information about the outside 

world through changes in illumination patterns within the room. 

The importance of daylighting and visual environments is providing for biological, and 

activity needs and how dissatisfaction or discomfort can result from inaccurate or 

inadequate visual information.24 People tend to have subconscious expectations about 

the brightness of indoor and outdoor environments at different times of day, and these 

expectations can affect our perception of ñambiguityò and comfort. A clear 

understanding of a building's structure can positively satisfy biological needs, and 

uneven gradients on a uniform flat material can be distracting. Also, while sunlight can 

be positive in certain situations, it can also be negative if it interferes with our activities. 

Visual environments are most pleasing when the surfaces of interest are the principal 

apparent sources of light, and the actual sources are concealed from normal view. 25 

2.2 Daylight, Visual & Academic Performance 

Visual performance refers to the ability to accurately perceive and interpret visual 

information. It encompasses various aspects such as visual perception, contrast 

sensitivity, color discrimination, and depth perception. When it comes to visual tasks, 

 

 

23 Peter Tregenza and Michael Wilson, ñDaylighting: Architecture and Lighting Designò, Routledge, 

2013. 
24 Derek Phillips, ñDaylighting: Natural Light in Architectureò, Elsevier, 2012. 
25 William Lam, ñSunlighting as Formgiver for Architectureò, 1985. 
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such as reading, writing, or studying, optimal visual performance is crucial for efficiency 

and accuracy.26 Daylight plays a significant role in enhancing visual performance. 

Natural daylight provides a well-balanced and diffused illumination that is gentle on the 

eyes and promotes better visibility. It helps reduce eye strain, fatigue, and discomfort 

that can occur during extended visual tasks. Adequate daylight levels also contribute to 

improved contrast perception, making it easier to distinguish between objects and text, 

and enhancing overall visual clarity. Exposure to natural light has been shown to boost 

mood, increase concentration, and improve productivity, all of which are essential for 

academic performance.27 By integrating daylight into indoor environments and 

optimizing the use of daylight, architects can create spaces that support optimal visual 

performance, reduce visual discomfort, and create a favorable atmosphere for academic 

success.28 

Creating a delightful environment can have measurable economic consequences, such 

as increased productivity in office workers or attracting customers.  Studies have shown 

the importance of the interior environment, including the furniture layout, temperature, 

air quality, lighting, windows, privacy, and ease of communication. Improvements in 

illumination intensity, distribution, and control can have a positive effect on both 

environmental satisfaction and job satisfaction.29 

Vacit Ķmamoĵlu and Thomas Markus studied the level of spaciousness changes by a 

variable environmental stimulus like the room's dimension, furniture density, ceiling 

 

 

26 Nick Baker and Koen Steemers. ñDaylight Design of Buildings: A Handbook for Architects and 

Engineersò, Routledge, 2014. 
27 Ibid. 
28 Ahmed Obralic and Salam Jeghel, ñThe Case Study on Significance of Daylight in Classroom Setting 

at Sarajevo Campusò, European Scientific Journal, ESJ 17, no. 1 (Jan. 2021): 19. 
29 Derek Clements-Croome, ñCreating the Productive Workplaceò, Taylor & Francis, 2006. 
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height, and natural illumination.30 It is common for all people that the window links 

people with the outside, and it is directly related to spaciousness. These parameters were 

observed within 1/12 scale plan and models (Figures 2.5 and 2.6) and concluded with a 

scale model valid for studying vision and light in buildings. One of the conclusions is 

that the more natural light within a space, the more people feel spaciousness. 

 

Figure 2.5. 1/12 Scale Plan (Imamoglu & Markus, 1973) 

Figure 2.6. 1/12 Scale Model (Imamoglu & Markus, 1973) 

Daylighting, the use of natural light in architectural design, is essential in educational 

buildings due to its significant impact on academic performance. Findings of the 

relevant research show that relationship between daylighting and academic achievement 

in educational settings, focusing on cognitive function, attention and alertness, and 

overall learning environment quality. Research has shown that exposure to natural light 

 

 

30 Vacit Imamoglu and Thomas. A. Markus. ñThe Effect of Window Size, Room Proportion and 

Window Position on Spaciousness Evaluation of Windowsò, Windows and their functions in 

architectural design, Istanbul, 1973. 
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can enhance cognitive function in students.31 By incorporating daylighting in 

educational buildings, architects and designers can create spaces that support optimal 

cognitive function and facilitate better learning outcomes. 

Daylighting plays a vital role in maintaining students' attention and alertness throughout 

the day. Exposure to natural light helps regulate circadian rhythms, which are essential 

for maintaining alertness and ensuring a consistent sleep-wake cycle32. In educational 

settings, this can lead to increased engagement, improved focus, and reduced fatigue. A 

study by found that students in classrooms with abundant daylight exhibited a 20% faster 

progress in math and 26% faster progress in reading compared to their peers in 

classrooms with minimal daylight (Figure 2.7)33. These findings suggest that daylighting 

can have a direct influence on students' attention and alertness, ultimately impacting 

academic performance. 

 

Figure 2.7 Rate of learning for mathematics and reading skills (Ander, 2003). 

The quality of the learning environment is crucial for fostering academic success, and 

daylighting plays a significant role in shaping that environment. Natural light creates a 

sense of openness and connection to the outdoors, contributing to a more pleasant and 

 

 

31 Ahmed Obralic and Salam Jeghel, ñThe Case Study on Significance of Daylight in Classroom Setting 

at Sarajevo Campusò, European Scientific Journal, ESJ 17, no. 1 (Jan. 2021): 19. 
32 Ibid. 
33 Gregg D. Ander, ñDaylighting Performance and Designò, John Wiley & Sons, 2003. 
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engaging learning atmosphere. Studies have shown that students and teachers both 

prefer naturally lit spaces, as they provide a visually comfortable and psychologically 

uplifting environment34. By integrating daylighting in educational buildings, architects 

can enhance the overall quality of the learning environment, promoting positive attitudes 

towards learning and supporting higher academic achievement. 

2.3 Fundamental Concepts of Daylight Design 

The objective of this section is to introduce essential terminology and principles in 

daylight design that emphasize the significance of cautious design while providing 

understanding and preparedness for forthcoming discourses. To prioritize and minimize 

confusion, the first and simplest step involves explaining light types as follows 

according to Tregenza35. 

¶ Light: The type of energy in the form of electromagnetic radiation that can be 

detected by the human eye. 

¶ Sunlight: The illumination produced by the direct rays of the sun. 

¶ Skylight: The light originating from the sun that has been scattered in the Earth's 

atmosphere, giving rise to the appearance of a luminous hemisphere known as 

the sky. It is often referred to as "diffuse daylight". Additionally, "skylight" can 

also refer to a window positioned in a roof. 

¶ Daylight: The combination of sunlight and skylight, encompassing both direct 

and scattered light from the sun. 

 

 

34 Gregg D. Ander, ñDaylighting Performance and Designò, John Wiley & Sons, 2003. 
35 Peter Tregenza and Michael Wilson, ñDaylighting: Architecture and Lighting Designò, Routledge, 

2013. 
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2.3.1 Daylight Availability  

When observed from the Earth's surface, the sun's rays undergo a transformation within 

the atmosphere, resulting in two apparent forms of illumination: sunlight, which refers 

to the direct light, and skylight: which refer to the diffuse light originating from the 

remaining portion of the sky (Figure 2.8).36 The differentiation between these entities 

holds significant importance in the realm of daylighting design. 

 

Figure 2.8 Source of Solar Radiation (Lam, 1985) 

Sunlight is a luminous and intense stream of nearly parallel rays that produces well-

defined shadows. The determination of the sun's position in the sky and the 

corresponding direction of its beam can be precisely computed for any given location 

and moment. However, the likelihood of cloud cover obstructing the sun's visibility in 

various climates is dependent upon statistical probabilities. 37 

The skylight presents a contrasting characteristic to that of a beam, as it lacks 

directionality and instead comes from all angles. Its shadows are characterized by their 

diffuseness, often possessing blurred boundaries and being invisible due to their low 

 

 

36 Peter Tregenza and Michael Wilson, ñDaylighting: Architecture and Lighting Designò, Routledge, 

2013. 
37 William Lam, ñSunlighting as Formgiver for Architectureò, 1985. 
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intensity. In the absence of clouds, the upper atmosphere exhibits a consistent and stable 

pattern of brightness. However, in regions with frequent cloud cover, the composition 

of the sky can only be reliably predicted through statistical analysis. 38 

Clear sky conditions are characterized by an absence of clouds, allowing for direct 

sunlight to reach the Earth's surface. This type of light is more intense and directional, 

resulting in strong contrasts between light and shadow. To optimize daylighting under 

clear sky conditions, designers should consider the orientation and placement of 

windows, the use of shading devices, and the incorporation of reflective surfaces to 

distribute light evenly throughout the space.39 

Diffused sky refers to the distribution of sunlight that has been scattered by the 

atmosphere, resulting in a soft, even light quality. This is in contrast to direct sunlight, 

which produces sharp shadows and high contrast. Diffused light is ideal for architectural 

spaces as it minimizes glare and provides consistent illumination throughout the day. 

Factors that contribute to diffused sky include cloud cover, humidity, and the presence 

of particulate matter in the atmosphere.40 As seen in Figure 2.9, daylight at a point in a 

room comes from the sky (sky component), reflection from outdoor surfaces (externally 

reflected component), and reflection from the room surfaces (internally reflected 

component). 

 

 

38 Peter Tregenza and Michael Wilson, ñDaylighting: Architecture and Lighting Designò, Routledge, 

2013. 
39 William Lam, ñSunlighting as Formgiver for Architectureò, 1985. 
40 Ibid. 
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Figure 2.9 Daylight at a point in a room coming different components (Baker & 

Steemers, 2014). 

This demonstrates that we can perceive the illumination reaching a specific location (like 

a desk or table) within a room as consisting of three separate elements. The first element 

is the light originating directly from the sky, which is referred to as the sky component. 

The second element is the light originating from external surfaces like buildings, known 

as the externally reflected component. The third element is the light reflected from 

internal surfaces, termed the internally reflected component.41 

 

Figure 2.10 No-skyline concept (Baker & Steemers, 2014). 

The concept of the "no-skyline" (Figure 2.10) refers to an imaginary line within a 

building's interior where there is no direct view of the sky. When an area lacks access to 

 

 

41 Nick Baker and Koen Steemers. ñDaylight Design of Buildings: A Handbook for Architects and 

Engineersò, Routledge, 2014. 
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natural light and can only rely on reflected light, it often leads to inadequate lighting 

conditions for activities like reading and writing. This can result in a harsh or gloomy 

atmosphere inside the room, with a significant contrast in brightness between the indoor 

and outdoor environments. The "no-skyline" serves as a boundary on a surface within a 

room, separating the portion that receives direct skylight from the area that is obstructed 

from the sky (Figure 2.11). It is a helpful measure for identifying unsatisfactory daylight 

conditions in rooms and particularly useful in urban planning to determine the potential 

impact of a new building on the daylight availability in existing buildings.42 

       

Figure 2.11 By sketching no-sky lines (grey line) in plan or section, the spacing of 

rooflights can be checked. (Baker & Steemers, 2014)  

2.3.2 Daylight Control  

Daylight is challenging to utilize directly due to its high intensity and constant 

movement. Therefore, it is preferable to harness sunlight in a dispersed form, 

specifically as indirect light. Manipulating light involves several phenomena that can be 

employed: reflection, refraction, diffraction, diffusion, glare.43 When designing for 

daylighting, the key principle is to control reflection. Refraction may be beneficial for 

distributing light, while baffling can mitigate glare in cases where redirecting the light 

 

 

42 Nick Baker and Koen Steemers. ñDaylight Design of Buildings: A Handbook for Architects and 

Engineersò, Routledge, 2014. 
43 William Lam, ñSunlighting as Formgiver for Architectureò, 1985. 
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positively is not feasible. The remaining phenomena listed could be utilized in the 

development of specialized materials, but they are not primarily relevant in this study. 

Understanding the nature of light and how to control it requires knowledge of the key 

concepts of light reflection and refraction (Figure 2.12). Reflection is the change in 

direction of light when it strikes a surface. The nature of the reflected light depends on 

the properties of the surface it encounters, such as its color, texture, and reflectance. In 

daylighting design, reflection can be used strategically to increase the penetration of 

natural light into a space, while also minimizing glare and unwanted shadows. Reflective 

surfaces, such as mirrors or light-colored materials, can help distribute daylight more 

evenly and enhance the overall quality of illumination.44 

        

Figure 2.12  Rough surface (left) vs polished surface (right) (Egan, 1983). 

Refraction occurs when light travels through a medium with varying density, causing a 

change in its speed and direction.45 This phenomenon is most observed when light passes 

through transparent materials like glass or water. In the context of daylighting, refraction 

can be harnessed through the use of specialized glass or other transparent materials that 

alter the path of light to maximize its penetration into space. However, care must be 

taken to avoid unwanted optical effects, such as distortion or the creation of concentrated 

light spots that may cause glare.46 

 

 

44 M. David Egan, ñConcepts in Architectural Lightingò, McGraw-Hill Companies, 1983. 
45 Ibid. 
46 Ibid. 
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Figure 2.13 Direct glare vs reflected glare (Egan, 1983) 

Glare occurs when excessive brightness causes visual discomfort, reducing visibility and 

hindering the ability to perform tasks. Glare can be classified into two types: direct and 

indirect (Figure 2.13).47 Direct glare is caused by bright light sources within the field of 

view, while indirect glare results from reflections of bright light off surfaces. To 

minimize glare, designers should consider the placement and size of windows, the use 

of shading devices, and the selection of interior materials with appropriate levels of 

reflectivity.48 

 

 

 

 

47 M. David Egan, ñConcepts in Architectural Lightingò, McGraw-Hill Companies, 1983. 
48 William Lam, ñSunlighting as Formgiver for Architectureò, 1985. 
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CHAPTER 3  

3 DAYLIGHT AND ARCHITECTURAL DESIGN  

3.1 Good Daylighting for Architecture 

The main goals for optimizing daylight in buildings are to maximize the amount of 

natural light entering the interior while minimizing the need for artificial lighting. 

On the other hand, controlling brightness levels to ensure good visibility while 

disabling reflections and catering to the varying levels of visibility is required for 

different tasks.49 It is essential to bring daylight deep into the building to reduce 

energy consumption. Controlling surface brightness within and outside the building 

helps avoid excessive differences that hinder visibility.50 Furthermore, efforts should 

be made to minimize veiling reflections in critical areas.  

However, not all tasks require the same visibility, and non-critical activities can be 

adequately illuminated without extensive glare-free lighting. Therefore, two types of 

lighting are necessary: task lighting for specific and critical tasks and ambient 

lighting for general movement, observation, and orientation.51 The fundamental 

guidelines for good daylighting emphasize certain principles to ensure optimal use 

of daylight in indoor spaces.  

It is advised to avoid direct skylight and sunlight in critical task areas to prevent 

excessive brightness differences that can impair visibility and cause discomfort. 

Instead, large openings with clear glass windows, skylights, or clerestories can be 

 

 

49 Pablo Buonocore, ñLight as a Cultural Assetò, Daylight and Architecture Magazine, no. 4, 2006. 
50 Vivienne Brophy and J. Owen Lewis. ñA Green Vitruvius: Principles and Practice of Sustainable 

Architectural Designò, Routledge, 2012. 
51 Benjamin H. Evans, ñDaylight in Architectureò, McGraw-Hill Book Company, 1981. 
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employed in non-critical task areas to introduce daylight sparingly. Direct sunlight 

can enhance architectural aesthetics by creating dynamic light and shadow patterns, 

promoting a sense of well-being and orientation among occupants. However, caution 

must be exercised to prevent poor visibility or excessive heat accumulation.52 Figure 

3.1 shows the effective strategies. 

a) b) c)  

d) e) f)  

Figure 3.1 Sketches of basic daylight strategies. a) Avoid direct sunlight, b) Bounce 

daylight off surrounding surfaces, c) Bring daylight high, d) Use direct sunshine in 

non-critical task areas, d) Filter the daylight, f) Integrate daylight with other 

environmental concerns. (Evans, 1981). 

One effective strategy is to bounce daylight off surrounding surfaces. Although 

daylight originates from the sun, it reaches our tasks through reflections from various 

objects and surfaces. Each reflection spreads and softens the light, reducing its 

intensity but enhancing overall brightness patterns. This process improves visibility 

and visual comfort by evenly distributing the light across larger areas.53 Bringing 

daylight in from higher openings enables deeper penetration into the interior space. 

This approach minimizes the risk of excessive exterior brightness entering the field 

of view. The higher light enters, the greater the likelihood that it will be diffused and 

spread by surfaces and objects before reaching the task level. 

 

 

52 Benjamin H. Evans, ñDaylight in Architectureò, McGraw-Hill Book Company, 1981. 
53 Ibid 
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To mitigate the harshness of direct skylight and sun, it is advisable to filter the 

daylight for additional softness. This can be achieved through various means such as 

using diffusing materials, shading devices, or light-filtering techniques. By filtering 

the sunlight, its intensity can be reduced, creating a more comfortable and visually 

pleasing environment.54 

As the visual task becomes more crucial, the designer's scope for creating or 

manipulating space diminishes. Table 3.1 illustrates a negative correlation between 

the designer's ability to express subjective or intuitive design and the user's 

requirement for critical visual analysis. Areas such as corridors and lobbies, which 

require intermittent or infrequent critical visual tasks, provide plenty of opportunities 

for daylighting space manipulation. Various indoor environments, including 

educational institutions, financial institutions, corporate settings, and medical 

facilities, necessitate careful regulation of natural illumination, frequently combined 

with artificial lighting designated for specific tasks.55   

 

 

 

 

 

 

 

 

 

 

54 Benjamin H. Evans, ñDaylight in Architectureò, McGraw-Hill Book Company, 1981. 
55 M. David Egan, ñConcepts in Architectural Lightingò, McGraw-Hill Companies, 1983. 
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Table 3.1 Dilemma Between Critical Visual Task and Freedom of Design56 

3.2 Daylight and Architectural Strategies 

The design of a building has a significant impact on the quality of natural light within 

the space and how comfortable it is for people to be inside and our relationship with 

the environment. Effective daylight design depends on the decisions made at 

different scales, ranging from master planning to the specific details of interior 

design within its specific climate and location.57 To maximize comfort and quality, 

it is important to consider these different considerations in hierarchical manner, 

starting with the larger scales and moving to the smaller ones. 

 

 

56 M. David Egan, ñConcepts in Architectural Lightingò, McGraw-Hill Companies, 1983. 
57 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 

Increasing 

Critical 

Visual Task 

A -Corridors (at night) - Waiting rooms (such as 

medical diagnostic) 

Increasing 

Freedom of 

Design 

 B Dining halls - Residences (for conversation, 

relaxation, and entertainment) -Airport concourses 

 

C Corridors, lobbies, reception areas - Churches (for 

main worship) 

D Hotels (bedrooms, lobby reading areas) - Residences 

(kitchens, laundries, and sewing rooms) 

E -Banks (teller areas) -Churches (altar)                            

- Classrooms (science laboratories)  - Offices 

F - Drafting, Architectural drawing - Lecture rooms 

(for demonstrations) 

G Hospitals (autopsy tables) Hospitals (operating 

tables) Industrial (cloth inspection) 
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For the purposes of this research, the main considerations, strategies, and principles 

to be examined in understanding the use of daylight in the campuses are climate and 

location with the master plan of campuses, orientation and the design strategies 

related with the shape of the buildings. It is not possible to cover all of today's 

daylight principles, strategies, and technologies within the field of architecture and 

science. However, the principles and strategies which given emphasis in this study 

are the most essential and core elements for daylighting and can be associated with 

selected cases. 

Controlling sunlight is influenced by decisions made at six different levels. The 

choices made at the large scale can either simplify or complicate the decisions made 

at the small scale. To obtain optimal comfort it is best to start with the large scale 

and work your way down to the small scale:58 

¶ Urban/Master Planning: The opportunity to make sunlight available 

throughout the development. 

¶ Site Planning/Building Massing: Carefully shaping and locating the building 

to get sunlight where and when wanted. 

¶ Architectural Scale: Configuring the building's exterior forms and surfaces 

to meet the needs of the occupants. 

¶ Hardware: Selecting glazing materials and small-scale shading devices to 

control the amount and direction of radiant energy entering a space 

¶ Interior Forms and Surfaces: Shaping the rooms' interior to utilize light for 

visual and thermal comfort. 

¶ Space Use and Furnishings: Optimizing the use of the space, arranging 

furnishings for visual comfort and educating users on building operation. 

Within the framework of the thesis, building massing, architecture scale and also 

interior forms and surfaces will be the determining element of the research. 

 

 

58 Will iam Lam, ñSunlighting as Formgiver for Architectureò, 1985. 
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Architectural scale on the other hand is predominant than the others. Since, the 

design of the building's exterior should be based on the needs and activities of the 

occupants. This involves positioning, shaping, and adjusting openings at the 

boundary between the interior and exterior of the building.  

The way a building interacts with its environment is affected by various factors, 

including its location, orientation, and climate. The location of a building, 

specifically its latitude and orientation, affects the angles of sunlight it receives 

throughout the year. These angles, in turn, affect the way the building interacts with 

its environment.59 Climate also plays a role in the effectiveness of different design 

strategies and devices and in how they can be tailored to the specific needs of the 

building. Understanding these influences can help architects make the most of a 

building's relationship with the sun on any scale. 

Building forms should be designed with specific goals for the use of natural light, 

considering factors such as energy efficiency, the purpose of the space, and the 

impact on the user's comfort, health, and overall experience.60 It is not possible or 

even desirable to address every possible design objective, and there may be 

necessary trade-offs to consider. The key to effective design is understanding the 

daylighting objectives and criteria, as this will help determine the appropriate forms 

to use. In the book of Sun, Light, and Wind, there are four strategies that can be 

applied to almost any building that prioritize utilization of daylight, especially for 

educational and communal spaces; these are:61 

¶ Daylight Zones: The essence of this strategy is to put spaces that need the 

lightest near the sources of the light, and to group spaces with similar needs 

together so their needs can be met with similar architectural solutions.  

 

 

59 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 
60 Mary Guzowski, ñDaylighting for Sustainable Designò, McGraw Hill, 2000. 
61 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 
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¶ Daylight Room Geometry:  The light is redistributed from the apertures to 

desired patterns of distribution within the room. The room geometry may 

differ depending on its daylight zone. The depth and height of the room is 

also an essential factor for this strategy.               

¶ Glare-Free Rooms:  Helps the designer avoid high contrast ratios in a 

daylighted room by using reflection strategies and obscuring bright window 

surfaces. 

¶ Window Placement: Helps the designer place windows to admit light and 

direct it to reflect surfaces within the room. It helps build a daylighted room. 

DeKay and Brown explore strategies for sustainable building design across various 

scales, including the building group, building, and building part scales. At the 

building group scale, they discuss strategies for optimizing site selection and 

building layout to maximize solar access and wind protection.62 They also explore 

the benefits of designing buildings that work together to create a microclimate that 

is conducive to natural ventilation and passive heating and cooling.  

At the building scale, they emphasize the importance of considering the building 

envelope, including orientation, shading devices, and glazing materials, to achieve 

optimal daylighting and minimize energy consumption. At the building part scale, 

they investigate into specific design strategies for interior spaces, such as using 

reflective surfaces to distribute light and designing spaces that can be easily adapted 

to changing daylight conditions.63 By addressing design strategies at these various 

scales, DeKay and Brown offer architects and designers a comprehensive approach 

to fundamental sustainable building design that takes into account the complex 

interplay between site, building, and user needs. Figure 3.2 refers to a collection of 

 

 

62 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 
63 Ibid. 
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interrelated strategies that collaborate to address frequently encountered design 

challenges. 

 

Figure 3.2 Sample Daylighting Building: Thin Plan Bundle (DeKay & Brown, 

2014). 
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3.3 Daylight & Climate  

3.3.1 Movement of the Sun 

The different paths of the sun in different seasons are caused by the tilt of the Earth's 

axis (Figure 3.3).64 Therefore the amount of daylight a building gets, basically 

depends on its location and the time of the year (Figure 3.4). 

  

Figure 3.3 The appearance of seasons is a result of the tilt of the earth's axis of 

rotation. (Lechner, 2014) 

Figure 3.4   An east elevation of the sky dome is shown. The eastïwest axis is the 

point at the center of the sky dome. It is also where the sun rises and sets on the 

equinoxes. (Lechner, 2014) 

The precise understanding of the sun's path in relation to the Earth's geometry 

empowers us to make accurate predictions regarding the solar altitude (the vertical 

angle measured from the horizon) and azimuth (the angular direction relative to north 

or south) (Figure 3.5). To calculate the precise position of the sun in the sky, it is 

necessary to incorporate data such as latitude, longitude, date, and time of day 

(Figure 3.6).65 

 

 

64Norbert Lechner, ñHeating, Cooling, Lighting: Sustainable Design Methods for Architectsò, John 

Wiley & Sons, 2014. 
65 Ibid. 
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Figure 3.5 Definition of altitude and azimuth angles (Lechner, 2014)    

Figure 3.6 Horizontal sun-path diagram. (Lechner, 2014) 

When considering sunlight strategies for different latitudes, it is important to 

consider the predictable seasonal differences in the altitude of the Sun, as well as 

other factors like climate, altitude, proximity to water, vegetation, and buildings.66 

The initial consideration in daylight building design frequently begins with the 

assessment of the sky condition characteristic of a given climate.67 The primary 

determinant of the appropriate approach to daylighting is the equilibrium between 

sunlight and skylight, which is the most crucial feature of a daylight climate. In 

regions with predominantly clear skies, reflected sunlight is often the more efficient 

source of light, whereas in areas with cloudy weather, the diffuse sky serves as the 

primary source of illumination. The impact of this phenomenon on the fundamental 

structure of the building and its correlation with environmentally conscious design 

is explicated within the context.68 

 

 

66 Vivienne Brophy and J. Owen Lewis. ñA Green Vitruvius: Principles and Practice of Sustainable 

Architectural Designò, Routledge, 2012. 
67 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 
68 Peter Tregenza and Michael Wilson, ñDaylighting: Architecture and Lighting Designò, 

Routledge, 2013. 
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Figure 3.7 Section shows sunbeam with different time and season (Lechner, 2014). 

Lechner emphasizes that the accurate depiction of sunbeams is crucial to validate the 

effectiveness of a solar responsive design. It helps designers assess the functionality 

of their solar access and shading design and effectively communicate its logic and 

validity. Incorrectly drawn sunbeams often result in flawed solar responsive designs 

going unnoticed. 

By analyzing the section, it becomes feasible to identify the sunbeams that are 

obstructed by an overhang and those that are unobstructed. Given that the sunbeam 

at 2 p.m. on July 21 deviates more than 20 degrees from the east-west section, a 

distinct section cut along the azimuth is required, as illustrated in Figure 3.7. The 

section reveals that the sunbeam is blocked, consequently depicted in the plan as 

terminating at the western edge of the overhang. 

3.3.2 Climate Zones 

Undoubtedly, one of the first things that needs to be considered for the two campuses 

MEU in Mersin and BU in Ankara being examined is the climatic conditions of each 

location. Mersin and Ankara differ in terms of sun and sky conditions. Mersin, 

located on the eastern Mediterranean coast, experiences a subtropical Mediterranean 
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climate.69 On the other hand, Ankara, the capital city situated in central Turkey in a 

temperate continental climate. Ankara has distinct seasons with hot and dry 

summers, cold winters, and occasional snowfall.70 The examination of the utilization 

of daylight within the faculty buildings will be assessed in terms of climatic 

conditions and whether the architect ķahinbaĸ incorporated daylight strategies while 

considering the climate. 

The Köppen-Geiger climate classification system is a widely used method for 

classifying climates around the world.71 The system is based on the idea that climates 

can be grouped based on their temperature and precipitation patterns. It uses a 

combination of letters and numbers to classify different types of climates. The first 

letter of the classification code represents the major climate group, while the second 

letter or number indicates a subgroup.72 The five main climate groups are: 

1. Tropical (A):  characterized by high temperatures and high precipitation 

year-round. 

2. Dry (B) : characterized by low precipitation and high-temperature 

variability. 

3. Mild Temperate (C): characterized by mild temperatures and moderate 

precipitation. 

4. Continental (D): characterized by large temperature variations and 

moderate to low precipitation. 

5. Polar (E): characterized by low temperatures and low precipitation. 

 

 

69 Ebubekir G¿ndoĵdu and Emel Birer. ñEvaluation of Ecological Design Principles in Traditional 

Houses in Mersinò, ICONARP International Journal of Architecture and Planning, 2021. 
70 Erdoĵan Bºl¿k, ñKºppen Iklim Sēnēflandērmasēna Gºre T¿rkiye Ķklimiò TC Orman ve Su Ķĸleri 

Bakanlēĵē Meteoroloji Genel M¿d¿rl¿ĵ¿, Araĸtērma Dairesi Baĸkanlēĵē, Klimatoloji ķube 

M¿d¿rl¿ĵ¿, 2016. 
71 Ibid. 
72 Muhammed Z. Öztürk, Gülden Çetinkaya, and Selman Aydēn, ñKºppen-Geiger iklim 

sēnēflandērmasēna gºre T¿rkiyeônin iklim tipleriò, 2017. 
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Figure 3.8. Main Climate Types of Turkey (¥zt¿rk, ¢etinkaya, & Aydēn, 2017). 

According to the Köppen-Geiger climate classification, Turkey does not have moist 

tropical (A) and polar (E) climate types. As seen in Figure 3.8, the arid climate (B) 

type is prevalent in the inner regions. This climate type, which has the widest range 

of influence in the world, is seen in 18% of Turkey. It is a climate type that covers a 

wide area in the Inner Anatolia Region. The most basic characteristics of these areas 

are that they are far from the sea and have dry, hot summers and dry cold winters.73 

The most common climate type in Turkey is the mild, humid middle-latitude climate 

type (C) which includes all coastal areas and most of Southeast Anatolia. The climate 

region, which is parallel to the coast in the Black Sea Region and the Middle Taurus 

Range, is a narrow strip, but in areas where the orographic conditions are favorable, 

it covers wider areas. It reaches the widest spread in the western parts of Anatolia. 74 

Climate zones are further divided into subclimate zones for each region, Turkeyôs 

subclimate zones can be seen in Figure 3.9.  Mersin and Ankara belong to different 

subclimate types. 

 

 

73 Erdoĵan Bºl¿k, ñKºppen Iklim Sēnēflandērmasēna Gºre T¿rkiye Ķklimiò TC Orman ve Su Ķĸleri 

Bakanlēĵē Meteoroloji Genel M¿d¿rl¿ĵ¿, Araĸtērma Dairesi Baĸkanlēĵē, Klimatoloji ķube 

M¿d¿rl¿ĵ¿, 2016. 
74 Muhammed Z. ¥zt¿rk, G¿lden ¢etinkaya, and Selman Aydēn, ñKºppen-Geiger iklim 
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Figure 3.9. Köppen-Geiger subclimate types of Turkey (Öztürk, Çetinkaya, & 

Aydēn, 2017). 

The city of Ankara, where the campus of BU is located, is part of the subclimate 

category: Bsk. This type of climate is characterized by hot summers and mild 

winters, with low precipitation throughout the year. It is often found in regions that 

are far from the coast and are influenced by subtropical high-pressure systems that 

bring warm and dry air to the area. This type of climate is typically found in regions 

with a semi-arid or semi-desert landscape, with low vegetation cover and high 

evapotranspiration.  

On the other hand, the city of Mersin, where the campus of MEU is located, is part 

of the subclimate category: Csa. This type of climate is characterized by mild, rainy 

winters and hot, dry summers. It is most commonly found in coastal areas in many 

parts of the world. It is characterized by hot and dry summers and mild, rainy 

winters.75 This climate is caused by the subtropical high-pressure systems that bring 

warm and dry air to the region during the summer and the prevailing westerly winds 

that bring cool and moist air during the winter. 
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Another variable that is important to compare is the sunbathing duration. Sunbathing 

time is a duration that indicates the average number of hours of sun per day, per 

location, on a daily, monthly, or yearly basis.76 It is calculated based on statistical 

data from past years. The general map of sunbathing times in Turkey can be seen in 

Figure 3.10.  

 

Figure 3.10. Turkey Sunbathing Times Map (MGM, 2022). 

Mersin and Ankara have different climate types due to their geographic locations. 

Mersin is located in the Mediterranean region, while Ankara is situated in the Central 

Anatolian region of Turkey. Overall, a comparison of their climates are as follows. 

Mersin has a warm Mediterranean climate with hot and dry summers and mild and 

rainy winters. The average temperature in Mersin ranges from 11°C in January to 

28°C in August. In contrast, Ankara has a continental climate with cold and snowy 

winters and hot and dry summers. The average temperature in Ankara ranges from -

4°C in January to 26°C in July.77 

Mersin receives an average annual rainfall of 835 mm, with most of the precipitation 

occurring in the winter months. Ankara, on the other hand, has an average annual 

precipitation of 416 mm, with the majority of it occurring in the spring and autumn 

 

 

76 Meteoroloji Genel M¿d¿rl¿ĵ¿ Araĸtrma Daire Baĸkanlēĵē, Meteoroloji Genel M¿d¿rl¿ĵ¿. 2022. 
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months.78 Mersin is located in a coastal area and has a high humidity level throughout 

the year, with an average relative humidity of 69%. Ankara, being an inland city, has 

a dry climate, with an average relative humidity of 53%. 

Mersin has an average of 322 sunny days per year. Ankara, however, has a lower 

number of sunny days, with an average of 218 sunny days per year.79 To sum up, 

Mersin has a warm and humid climate, while Ankara has a continental climate with 

distinct seasons and a drier climate. 

Victor Olgyay developed a bioclimatic approach that emphasizes the interaction 

between architecture and the natural environment to create more sustainable and 

comfortable buildings.80 According to Olgyay81 Mersin belongs in the sub-tropical 

Mediterranean climate region, where summers are warm to hot and dry; winters cool 

to cold with moderate rainfall. Intensive solar radiation especially in summer.  

Buildings must be designed to provide protection from summer heat and from cold 

and rain in winter. In continental locations summer heat and dust create problems 

similar to those found in hot-dry zones, while in marine locations in the case of 

Mersin heat and humidity in summer require good ventilation. Condensation can be 

a problem in winter in marine locations. Strategies for hot-humid climate are82: 

¶ Orientation: The orientation of buildings should be carefully considered in 

relation to the path of the sun. In hot-humid climates, it's important to 

minimize direct solar exposure on the east and west facades, while 

maximizing it on the north and south facades. 

 

 

78 Meteoroloji Genel M¿d¿rl¿ĵ¿ Araĸtrma Daire Baĸkanlēĵē, Meteoroloji Genel M¿d¿rl¿ĵ¿. 2022. 
79 Ibid. 
80 Victor Olgyay and Aladar Olgyay, ñDesign with Climate: Bioclimatic Approach to Architectural 

Regionalismò, Princeton University Press, 1963. 
81 Ibid. 
82 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 
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¶ Shading: It is critical in hot-humid climates to block direct sunlight and 

reduce heat gain. Consideration should be given to the use of natural shade, 

such as trees or vegetation, as well as the use of architectural shading devices, 

such as overhangs or awnings. 

¶ Natural ventilation: It can help to reduce the need for mechanical cooling in 

hot-humid climates. Site planning should consider how to maximize natural 

ventilation, such as prevailing winds, stack effect, or cross-ventilation. 

¶ Landscaping: It can play a significant role in reducing heat gain in hot-humid 

climates. Use of plants, trees, and other vegetation can help to shade and cool 

outdoor spaces, as well as provide natural screening to reduce solar exposure 

on buildings. 

¶ Site layout: It can impact the amount of solar exposure and airflow a building 

receives. Consideration should be given to the placement and orientation of 

buildings on the site, as well as the use of courtyards or other outdoor spaces 

to help to create microclimates that are cooler and more comfortable. 

3.4 Site Plan 

Any building must first have access to daylight to utilize it. This implies that 

windows must be able to "see" enough of the sky, a straightforward concept with 

significant site design consequences.83 The site layout stage is where effective 

daylight design must begin. This is due to the possibility that big obstructions might 

affect both the amount of light that enters windows and the distribution of light 

within space. The most crucial element determining the amount of sunshine that 

enters a structure is the site arrangement.84  

 

 

83 Mark DeKay and G. Z. Brown, ñSun, Wind, and Light: Architectural Design Strategiesò, Wiley, 

2014. 
84 Victor Olgyay and Aladar Olgyay, ñDesign with Climate: Bioclimatic Approach to Architectural 
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The most significant influence on the site planning of daylight is caused by 

obstructions that block a portion of the sky and direct sunlight during specific times 

of the day and year. When these obstructions, such as mountains or other natural 

features, are situated far away, they cast shade across the entire site, allowing the 

analysis of daylight conditions for a single representative point. However, if the 

obstructions are nearby, such as buildings or vegetation, the shading may only affect 

certain parts of the site, requiring a more detailed study of the solar conditions. It's 

important to note that, in principle, only one parameter can be analyzed at a time: 

either the variations of obstructions or the changes in daylight conditions. 

Obstructions not only block sunlight but also reduce the levels of diffuse skylight. 

Typically, obstructions are assumed to be 1/10th as bright as the obstructed sky, 

resulting in a 90% reduction in the contribution of shaded sky to daylight.85 This 

leads to less available daylight indoors, requiring longer periods of artificial 

illumination and increased energy consumption. However, nearby buildings can also 

have positive effects. For example, if a window is oriented towards the north, it can 

provide a view of a south-facing wall that is brightly colored. This wall receives 

intense sunlight, which could potentially make it brighter than the open sky.86 

Unfortunately, these circumstances depend on factors like time and the specific 

architectural layout of the buildings, making it impossible to have a universal 

approach. 

The utilization of daylight in buildings is dependent upon the necessity of having 

access to daylight during the day. In situations where the built environment is densely 

populated, it is imperative to impose restrictions on the massing of buildings in order 

to guarantee adequate access to natural daylight for each individual structure. In 

1912, William Atkinson proposed a geometric approach to restrict building heights 
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in urban areas, ensuring sufficient daylight exposure to the street.87 This was 

achieved by defining the allowable limits of the building envelope.  

The New York 1916 zoning ordinance, based on a similar geometric principle, was 

the first comprehensive municipal effort to establish minimum daylight standards at 

street level. The city was divided into five "height districts" that took into account 

the activities of the area, the character of the neighborhood, and the need for 

pedestrian amenities. In 1980, a proposed revision of New York zoning regulations 

introduced graphic evaluation methods to assess the extent to which a proposed 

building obstructed the sky (Figure 3.11). 88 The left part of the figure shows a typical 

street section with maximum allowable building envelope under Atkinson's 1912 

proposal for limiting building height. The middle part shows a typical street with 

building setbacks required under New Yorkôs 1916 Zoning Ordinance. The right part 

shows the proposed New York daylighting evaluation diagram. 

 

   

Figure 3.11 Graphic evaluation methods for the proposed revision of New York 

zoning regulations. (Moore, 1985) 
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Obstruction height and angular elevation have a significant impact on artificial 

lighting energy demand.89 Placing a building near boundary obstructions requires 

careful consideration of varying angles of elevation from the window wall (Figure 

3.12). To maximize natural light and energy efficiency, large windows with a clear 

view of the sky should be positioned above or between obstructions. 

            

Figure 3.12 Sky view angle (v) and glazing position (DeKay & Brown, 2014). 

The objective at the stage of planning a site is to ensure that buildings receive 

sunlight as desired by carefully designing and positioning the building structures. 

The sun's position in the sky, the length of a shadow cast from a structure onto a 

building's facade, and the shape of a patch of sunlight projected from a window are 

all affected by the specific location and time at which they are observed.90 Factors 

such as latitude, orientation, climate, and the surrounding topography and buildings 

can all have an impact on the design of a building. These include its orientation, 

massing, and programmatic needs, which describe its intended use and the desired 

levels of visual and thermal comfort.91 
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The importance of site planning in relation to climate has been emphasized by 

Olgyay and Olgyay.92 They believed that architects and designers should carefully 

consider the microclimatic conditions of a site before designing a building. He 

argued that a building's orientation, location, and overall site design can have a 

significant impact on its energy efficiency and the comfort of its occupants. They 

proposed a set of design principles that are sensitive to local climate conditions, such 

as solar radiation, prevailing winds, and humidity93. For example, they suggested 

that buildings should be oriented to maximize solar gain in colder climates and to 

minimize it in warmer climates. They also suggested that buildings should be 

designed to take advantage of natural ventilation and passive cooling strategies. 

From their framework, the basic principle for designing in the Mersin climate should 

be considered as follows. In marine climate regions, such as Mersin, buildings on 

the east-west axis with adequate spacing allowing for breeze penetration will be more 

appropriate. Because of the high intensity of solar radiation, orientation of windows 

should face north and south, but prevailing breezes must be considered in marine 

areas. Rooms should preferably be single banked in marine areas if double banked 

adequate provision must be made for good through air flow. Shaded areas should be 

utili zing breeze in marine areas, but protection against winter winds must be kept in 

mind. In marine areas heat capacity is not as important but internal walls and floors 

could be heavy to store heat during winter while preventing the internal temperature 

from rising too much when sun is allowed to penetrate through windows.  
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Figure 3.13 Urban morphology, dense and loose patterns (Konya, 2013). 

In regions with high temperatures, individuals have become accustomed to spending 

a significant portion of their time outside.94 Consequently, the provision of shaded 

external areas is crucial for ensuring comfortable conditions between and around 

buildings. In arid regions, it is common practice to cluster buildings in close 

proximity to one another in order to create mutual shading and to establish shaded 

passageways and interstitial areas. In these regions, it is customary to utilize arcades, 

colonnades, and compact enclosed courtyards, with even the larger public open 

spaces being inward-facing, enclosed, and shaded for the majority of the day.95 

There are seven strategies to enhance the design of urban fabrics region all climate 

regions, that act as a guide on wind and daylight.96 They can be applied to all 

climates, but they are utilized differently in hot and cold climates, as is the case in 

Mersin and Ankara. These strategies are97: 

Loose or Dense Urban Patterns, seen in Figure 3.13, establish the fundamental 

wind regime for streets parallel to the wind. Wider streets, lower buildings, and 

narrower wind-facing surfaces result in increased wind in the streets. This is 

particularly important for the windward edge of building groups, which can be 
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designed to allow wind to enter the neighborhood. Breezy or Calm Streets modifies 

this strategy. In all hot climates, it is crucial that streets have adequate airflow.  

Daylight Density: assists the designer in configuring streets, blocks, and buildings 

so that each building receives adequate lighting. It demonstrates that high density 

development is possible, despite the fact that daylighting design may produce urban 

forms distinct from those generated by rules that ignore daylight. This pattern is a 

composite of Daylight Blocks and Daylight Envelopes. 

Daylight Blocks: assists the designer in determining block sizes based on daylit 

building form or, conversely, in fitting appropriate daylight building massing to 

existing block dimensions.  

Microclimate:  bundles contribute to the development of strategies at the urban 

elements level, where buildings are one of the elements. In contrast, these bundles 

are enhanced and made more feasible by an effective Integrated Urban Pattern. 

Daylight Building:  is itself a collection of various strategies from the sky to the 

interior surfaces. Each successive scale is essential for effective daylighting. It 

provides combinations of thin plan and thick plan building strategies. 

Outdoor Microclimates:  benefit from the larger heating and cooling neighborhood 

strategies that form its context and either block or admit solar, wind, and light forces. 

It is also a collection of smaller strategies that shape small-scale outdoor comfort.98 

Daylight Envelopes: One of the most crucial strategies is the three-dimensional 

development envelope generated by this approach. It ensures that neighboring 

buildings receive sufficient access to daylight, provided that the building massing 

remains within its boundaries. The application of the protective measure can be 
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implemented either at the building or block level, dependent upon the specific 

adjacent facades that require safeguarding.99 

3.5 Architectural Building Scale 

If appropriate decisions are made during the site design process to ensure that the 

building is oriented to receive ample daylight, it will be easier to achieve a high level 

of daylight quality throughout the building. However, it is important to note that not 

all buildings may have optimal planning for daylighting, in which case, it is 

necessary to adapt the building's orientation and layout to address this issue. Further 

details regarding this matter will be explored in the case buildings. 

Appropriate daylighting in architectural design can be achieved in any building, 

regardless of size or shape. The key is to carefully consider the building's massing, 

or overall structure that incorporate strategies such as lightwells, courtyards, or atria 

to bring daylight into the building. To effectively distribute natural light throughout 

the interior spaces, it is crucial to have access to multiple sources of natural light, 

including the sides and top of the building. In the context of designing for 

daylighting, it is important to consider various factors, such as accessing and 

incorporating natural light, distributing it evenly throughout the interior spaces, 

preventing glare, and supplementing it with artificial light when required.100   

3.5.1 Solar Orientation 

Architects must give careful consideration to the building's orientation from the very 

start of the site planning process. The basic objective is to let as much sunlight and 
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natural light into the interior as possible.101 Optimizing accessible daylight is vital 

regardless of whether or not the building is confined by street patterns or other 

outside obstructions. On greenfield sites, architects can better arrange the site layout 

to take advantage of the sun's path and daylight availability, resulting in more optimal 

building orientation. When determining the orientation of buildings in relation to 

daylight utilization design, two significant components require attention. Firstly, the 

orientation of the building should align with the functional necessities and spatial 

orientation of individuals within the building.102 

Architects undertake potential challenges related to building and room orientation 

which balances the desired views and functional requirements. Maximizing the 

utilization of natural light is generally preferred, although compromises might be 

necessary based on the specific needs of the interior space.103 Particularly for tasks 

where occupants are sitting in fixed positions such as offices or classrooms, there are 

unique orientation requirements for each architectural concept. Therefore, it is 

crucial to think about the building's orientation and internal arrangement at an early 

stage in the design process. 

The solar gain and degree of sunlight penetration are significantly influenced by the 

orientation of the window towards the sun. As an example, it can be observed that a 

window oriented towards the north direction allows for a relatively lower amount of 

solar radiation to enter in comparison to a window facing the south, west, or east. In 

the case of a south-facing façade, during the summer season, the sun is positioned at 

a high angle in the sky, resulting in elevated temperatures.104 As a result, the use of 

shading can be an effective strategy to prevent solar penetration. Consequently, it is 
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common practice to orient a building along the east-west axis, with appropriate 

shading mechanisms on the southern facade, due to this rationale. In cases where 

there is a possibility of overheating, such as in a standard office setting with elevated 

internal gains from equipment, it is important to note that the south-west orientation 

may not be ideal. This is due to the fact that the sunlight during the spring and autumn 

seasons is not only strong, but also at a low angle, which can pose challenges in terms 

of shading (Figures 3.14 - 3.16). 105  

 

Figure 3.14 Ideal orientation elongated form from East to West (Baker & Steemers, 

2014). 

Figure 3.15 East and West facing walls should normally kept as short as possible 

(Konya, 2013). 

        

Figure 3.16 North light tends to be softer and cooler and more uniform. South light 

tends to be more intense and more variable (Evans, 1981). 
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With respect to daylighting, it is possible to modify the orientation of any building 

to ensure sufficient illumination within the interior. There is no significant difference 

in the quality of daylight emanating from the north, south, east, or west, except for 

the variations in the movement of the sun across the sky. Traditionally, areas oriented 

towards the northern hemisphere of the sky have been considered as the most optimal 

for favorable visual conditions. With the exception of a negligible divergence in the 

color spectrum, which is typically inconsequential, the illumination coming from the 

north sky has a similarity to that of the south, east, or west sky, with the only 

difference being the intensity of the light and the degree of exposure to direct 

sunlight.106 The orientation of a structure has a significant impact on its ability to 

manage exposure to direct sunlight. By implementing appropriate daylight 

management strategies and employing intelligent utilization techniques, it is possible 

to attain uniform soft and diffused daylight conditions from the north sky, 

irrespective of the building's orientation. 

 

Figure 3.17 Sun and wind, the two main influences in physical orientation (Olgyay 

& Olgyay, 1963). 

The related representation demonstrates the variation in orientation resulting from 

regional requirements.  In regions situated at higher latitudes, the ambient 

temperature tends to be relatively low, thereby necessitating a significant reliance on 

solar radiation for warmth (Figure 3.17).  Hence, it is recommended that buildings 

be strategically positioned to optimize solar exposure over the course of the entire 
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year. Nevertheless, the edifice situated in the southern region, characterized by a 

warm and humid atmosphere, ought to rotate its orientation to avoid the undesirable 

solar radiation and capture refreshing winds. 107  

3.5.2 Building Form  

Apertures facilitate the penetration of daylight into buildings. Up to a specific depth, 

a building's interior will receive adequate levels of useful daylight for illumination, 

based on the characteristics of its façade and overall envelope. The basic impacts of 

the degree to which a building can be daylit are determined by its form with the 

dimensions in both plan and section.108 The architectural structure, as an envelope 

for a particular collective activity, embodies its internal dynamics, with relatively 

reduced attention paid to the formative influences of external weather conditions. 

Nevertheless, certain general principles can be articulated with regards to massive 

structures. 109  
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Figure 3.18 Massing & basic types of the building form (DeKay & Brown, 2014). 

At a fundamental level, buildings can be conceptually categorized based on their 

height (short or tall), width (thick or thin), or a combination of these parameters. 

Figures 3.18 and 3.19 exemplify several conceivable massing typologies and 

elucidate the utilization of diverse daylight design strategies associated with each 

typology. Buildings that are short and wide possess the capacity for zenithal 

illumination, rendering the inclusion of sidelights unnecessary. Conversely, slender 

structures can effectively incorporate sidelighting. Furthermore, the uppermost level 

of tall buildings can be treated akin to a short and wide building by employing 

zenithal illumination techniques. On the other hand, buildings characterized by a tall 

and wide form necessitate the integration of voids, such as open light courts or glazed 

atria.110 In practice, many buildings exhibit a combination of thick and thin forms, 

implementing corresponding daylighting strategies. Notably, in regions with 

unobstructed skies, the utilization of reflected sunlight proves highly advantageous. 
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The diagrams presented offer schematic representations of a few conceivable 

alternatives to facilitate comprehension of the concepts at hand.111 

 

Figure 3.19 Daylighting planning strategies and building form (DeKay & Brown, 

2014). 

Figure 3.20 demonstrates the trade-offs between a compact building form and an 

increased perimeter exposure, indicating that enhancing the building's utilization of 

daylight can be achieved by extending its perimeter shape. This extension results in 

an expanded daylighting area, which contributes to improved performance.112 

                          

Figure 3.20 Trade-offs between a compact building form and an increased perimeter 

exposure (Ander, 2003). 

The constraints imposed by the site may restrict the available building design 

possibilities and forms, thereby impacting the optimal utilization of daylighting. The 

morphology of a site, particularly in densely populated urban regions, can have a 

significant impact on the configuration of the building. The design of a building may 
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be subject to limitations imposed by planning and regulations codes.113 On the other 

hand climate is one of the important considerations that shape the building itself.114  

Figure 3.21 shows how the local climate produces a significant influence on the 

optimal building form. The architectural configuration has the potential to mitigate 

thermal transfer, influence optimal levels of daylight penetration, and optimize the 

circulation of fresh air. 

 

Figure 3.21 The local climate has a significant influence on the optimal building 

form.(Lechner, 2014). 

Correlation between massing and climate in traditional construction shown in Figure 

3.22. The visual representation depicts how the shape and size of a building are 

influenced by climatic factors. Additionally, the aesthetics of a building are affected 

by various surface treatments like shading devices, balconies, and porches. These 

elements also play a role in determining the heating, cooling, and lighting aspects of 

the building.115 
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Cool Zone     Temperate Zone 

   

Hot-Arid Zone    Hot-Humid Zone 

Figure 3.22 Building forms according to climate (Olgyay & Olgyay, 1963) 

In regions with cooler climates, it is recommended to utilize closed and compact 

architectural designs such as square-shaped structures or back-to-back building 

layouts oriented along the north-south axis.116 This is due to their ability to achieve 

a higher level of volumetric efficiency. Unilateral buildings with elongated structures 

do not offer any significant advantages. In regions with cooler climates, there is a 

preference for taller buildings due to their environmental benefits.   

The temperate zone experiences the lowest degree of prevailing winds from any 

particular direction. This climate permits a relatively high degree of design flexibility 

due to its flexible restrictions, with the least negative effect created.117 Nonetheless, 

designs oriented along the east-west axis tend to be more favorable.   

In regions characterized by hot and arid climates, large structures are considered to 

be advantageous.118 Cubical forms, which exhibit a slight elongation along the east-
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west axis, demonstrate a high degree of adaptability. Tall structures appear more 

desirable.  

In regions characterized by hot and humid climates, buildings tend to exhibit 

elongated forms that are further emphasized in their spatial arrangements. The 

houses are strategically positioned to optimize air circulation, while the 

incorporation of shade trees assumes a crucial role in the overall design. The urban 

morphology of the town exhibits a dispersed and fragmented character. 119 

No Orientation      Unilatertal            Bilateral            Weightened        Multilateral 

Figure 3.23 The shape and directional orientation of a building (Olgyay & Olgyay, 

1963) 

The shape and directional orientation of a building play a crucial role in determining 

its overall performance and functionality (Figure 3.23). Unilateral buildings, 

characterized by a single-sided orientation, are typically designed to optimize views 

or take advantage of specific environmental factors, such as prevailing winds or 

scenic vistas. Bilateral buildings, with two primary orientations, offer a balance 

between different factors, such as daylighting and building program.120 These 

structures often incorporate design elements to maximize daylight penetration on one 

side while minimizing heat gain or loss on the other. Multilateral buildings, featuring 

multiple orientations, provide flexibility and the potential to utilization of daylight. 

They can be strategically designed to capture daylight from different angles 

throughout the day, enhance natural ventilation, and reduce reliance on artificial 
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lighting and mechanical systems. The choice of building shape and its directional 

orientation should be carefully considered to align with the desired objectives, local 

climate conditions, and the specific needs of the occupants.121 

When examining the discourses of researchers122 regarding architectural form and 

daylight, it is generally asserted that the plan and daylighting strategy (Figure 3.24) 

are interdependent. It becomes evident that a thin plan tends to be associated with 

sidelighting, whereas a thick plan is typically associated with toplighting. 

 

Figure 3.24 Daylight types (Gherri, 2015). 

3.5.2.1 Thin Planning and Sidelighted Buildings 

Sidelighting in buildings has traditionally been motivated by the need for exterior 

views and natural light, achieved through windows and translucent walls. However, 

as buildings widen, areas away from the perimeter receive inadequate sunlight, 

which can be partially addressed by increasing ceiling height or using light-

redirecting devices. Nonetheless, the geometry of sidelighting imposes limitations 

on the ratio of sunlight opening to floor (Figure 3.25). 123 
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Figure 3.25 Section showing room depth and daylight penetration (Olgyay & 

Olgyay, 1963).  

To optimize sidelighting, careful orientation and arrangement of building masses are 

crucial, with elongating the building along an east/west axis facilitating glare control 

and expanding the perimeter for more sidelighting opportunities. Orienting apertures 

north and south whenever possible aids in heat control and effective shading and 

sunlight redirection.124 

Sidelighting is most convenient when the primary sun angle is elevated, such as in 

south and north-facing areas close to the equator. However, it becomes more 

challenging when the main sun angle is low, such as in high latitudes or in east and 

west-facing regions during the early and late hours of the day. The difficulties arise 

primarily from the glare issues associated with a low-angle sun.125 While sidelighting 

can utilize direct sunlight, sky illumination, and reflected light, extensive sunlit 

ground or building surfaces are often scarce, placing emphasis on the building 

facade's role in capturing, shading, and redirecting sunlight. Overall, considering the 

combination of daylight and view is essential for successful sidelighting 

implementation. 
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3.5.2.1.1 Room Geometry, Aperture Size and Position  

Sidelighting, achieved through vertical openings in walls, is the primary method for 

utilization of daylight into a space. However, a significant concern arises in such 

spaces due to the non-uniform distribution of daylight. As one moves away from the 

opening, the daylight diminishes rapidly (Figure 3.26). In Figure 3.27, a section of a 

sidelit room is depicted, along with the superimposed daylight factor (DF) for the 

workplane. It is worth noting the swift increase in DF near the window, as the 

workplane's view encompasses more of the sky.126  

 

Figure 3.26  The daylight factor experiences a sharp decline as the distance from 

the window wall increases. (Baker & Steemers, 2014). 

Figure 3.27  A Rule of thumb that states that the effective depth of useful daylighting 

from a window wall should not exceed twice the height from the floor to the top of 

the window (Baker & Steemers, 2014). 

The distribution and level of daylight in a room are greatly affected by the position, 

shape, and size of its windows, thereby determining the usefulness of the natural 

light (Figure 3.28). While we acknowledge that daylight variation in a space can be 

a desirable quality, in many instances, the goal of effective window design is to 

minimize excessive fluctuations in illuminance.127 In sidelit spaces, the variation of 

daylight illuminance suggests corresponding variations in use. Tasks requiring high 
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visual acuity should be located closer to the window, while activities needing lower 

light levels can be placed further away. In offices, the desk is best positioned near 

the window for optimal daylight, but computers should be placed away from direct 

sunlight to minimize glare.128 

  

Figure 3.28 Low windows provide view if only it is the ground floor, one cannot see 

views of mountains etc. away (Lam, 1985). 

High windows offer deep penetration of sidelight from direct or diffuse light sources 

(such as overcast skies or translucent glazing) to a horizontal workplane, with 

diminishing light intensity closer to the window (Figure 3.29).129 The benefits of 

high windows extend beyond lighting, including enhanced privacy and security. The 

additional wall space resulting from high windows can be utilized for various 

reasons. 

  

Figure 3.29 Window height increases the penetration of daylight (Lechner, 2014) 

The quantity of skylight that directly illuminates a specific indoor location is 

primarily dependent on the extent of visible sky from a point. The optimal placement 
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and configuration of windows to allow for adequate daylight penetration is based 

upon maximizing the amount of sky visible from areas necessitating a high daylight 

factor. As a general principle, windows with higher heads will enable greater depth 

of daylight penetration due to geometric factors. Furthermore, during periods of 

overcast weather, higher window heads will facilitate the entry of a brighter portion 

of the sky into interior space.130 

The problem of uneven illuminance distribution is significantly reduced when glazed 

openings are provided in more than one wall of a room. Figure 3.29 illustrates a 

series of scenarios in which a glazing area equivalent to 15% of the floor area is 

distributed on one, two, three, and four walls of a rectangular room, respectively.131 

  

  

Figure 3.30 Illuminance levels distribution for multiple-aspect rooms by changing 

the size and number of windows (Baker & Steemers, 2014). 

The area of a window has an impact not only on the quantity of natural light that 

enters a space, but also on the degree of heat gain and heat loss that occurs. The 

interplay between daylight and thermal conditions can often be conflicting. 

Specifically, increasing the window area results in an increase in both daylight 
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penetration and heat loss/gain. However, mitigating measures must be implemented 

to address these opposing effects.132 

3.5.2.1.2 Exterior Elements and Shading Design 

In order to prioritize the preservation of views while effectively blocking sunlight, 

shading can be achieved through various means such as exterior devices, glazing, or 

indoor shading devices. When designing shading, the objective is not solely to 

prevent sun exposure but also to maximize the view.133 Undoubtedly, providing a 

view is widely considered as the primary function of a window. Therefore, the 

shading design guidelines outlined here assist designers in preserving the view to the 

greatest extent possible. 

Overhangs serve as useful controls for fenestration. Apart from blocking the direct 

beam from the sun, they also minimize the amount of sky visible from within a room, 

thereby reducing the admission of diffuse skylight through the opening. In addition, 

overhangs can capture reflected light from the ground or other surfaces, redirecting 

it back into the interior of a room.134 This results in a more even distribution of light 

and a slightly higher illuminance level, enhancing the overall lighting quality within 

the space. Figure 3.31 shows how the overhang only provides shading and does not 

redirect sunlight; thus, it is important to have enough foreground space in order to 

effectively utilize the light reflected from the ground. Figure 3.32 shows that the 

lightshelf provides shading with redirection of sunlight. 
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Figure 3.31 Overhang only provides shading (Lam, 1985). 

Figure 3.32 Lightshelf provides shading with redirection of sunlight (Lam, 1985). 

Light shelves, which are typically horizontal devices located near the window area, 

play a crucial role in fenestration systems. They successfully integrate both exterior 

and interior components, aiming to reduce window brightness by blocking direct-

beam sunlight from entering the conditioned space.135 Moreover, light shelves have 

the potential to increase room brightness by reflecting light into the building, 

resulting in a more even distribution of light and slightly higher illuminance levels. 

As a design element, they introduce a strong horizontality to the building facade. It 

is common for fenestration systems to incorporate both exterior and interior light 

shelves, allowing these devices to work together effectively (Figure 3.33). 

    

Figure 3.33 The diagram of vertical fins on a west (east) facade, when viewed from 

above, demonstrates how solar penetration can be minimized. This can be achieved 

by either bringing the fins closer together, increasing their depth, or employing both 

strategies simultaneously (Lechner, 2014).  
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For east and west orientations, vertical louvers or fins offer advantages in blocking 

direct-beam light and reflecting light into the interior. These louvers or fins can be 

either fixed or movable, providing flexibility in controlling the amount of light and 

optimizing the overall lighting conditions within the space.136 

Windows have multiple functions, not just daylight transmission. Having a view 

outside is usually just as important, and for windows that can be opened, they need 

to allow air to pass through for natural ventilation (Figure 3.34). Shading devices can 

affect these functions differently, and they may not fit into the same categories as 

their light transmission characteristics.137 Since the blinds block both view and 

airflow, it becomes the least favorable one among shading elements.  

          

Figure 3.34 The impact of shading types on vision and ventilation (Baker & 

Steemers, 2014) 

Louvres positively impact airflow when their angle is modifiable, as they can be 

utilized to regulate the airflow direction to a certain degree.  The implementation of 

large 'architectural' louvre systems in warm and humid climates is a widely adopted 

practice. The fixed overhang and tinted glass offer an unobstructed view while still 

providing complete shading functionality.138  
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3.5.2.2 Thick Plan & Top Lighting  

When the user program requires floor areas that are too extensive to be sufficiently 

illuminated by sidelighting alone, toplighting becomes an appealing option. It 

enables the realization of high-density developments, primarily because it is less 

obstructed by surrounding buildings compared to other sunlighting alternatives 

(Figure 3.35). However, there are challenges associated with managing the top 

lighting. Glare and overheating can occur in the area just below the aperture where 

there are no control or shading systems in place.139 Moreover, toplighting systems 

are most effective for the floors directly beneath the roof and may not be as beneficial 

for multi-story buildings. Another limitation of such solutions is the lack of an 

outside view, which negatively affects the perception of day and night alternation 

and can lead to occupant discomfort.140 

 

Figure 3.35 Toplighting can provide uniform luminous distribution with minimum 

glazing area (Lechner, 2014) 

Toplighting, also offers a solution to the light distribution issues caused by 

sidelighting. By allowing light to enter through the roof or above the ceiling line, the 

problems that are caused by sideligting are avoided. Like it can serve as a substitute 

for side windows that may result in glare. The potential for glare resulting from 

poorly designed rooflights is a pertinent issue. However, fixing this concern is 

comparatively less complex than mitigating the glare coming from lateral windows. 

Related with glare problem is that the toplighting is considered to be an optimal 
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solution when maximum heat and light are desired without the glare of the low sun 

angle, particularly in regions with high latitudes.141 Noted that just like with 

sidelighting, sunlight needs to be redirected and diffused to prevent glare and 

excessive heat, and to create the desired lighting effects and pleasant indoor spaces.  

The implementation of rooflighting was devised to enable the construction of 

buildings with increased depth and thicker plan. This was achieved by utilizing 

different types of rooflights to facilitate the penetration of light further into the 

interior. The toplighting aperture can be conveniently modified to optimize the 

amount of light and heat during various times of the day or different seasons. 

Apertures possess the capability of being oriented independently from the primary 

orientation of the building.142 Figure 3.36 presents the different options available for 

roof openings that facilitate the entry of natural daylight. 

 

Figure 3.36 Different options available for roof openings (Lechner, 2014). 

Daylighting is possible in very deep interiors thanks to glazed roofs and light surface 

treatments. Sunlight enhances the outcome. In Figure 3.37, typical rooflight profiles 
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are displayed. Each has advantages and disadvantages, and different types work well 

in different situations. 143 

 

Figure 3.37 Rooflight configurations according to the CIBSE (CIBSE, 1999). 

While the simplest form of a rooflight is a horizontal opening in a flat roof, more 

intricate geometries are commonly employed. There are two main reasons why the 

aperture may not be horizontal. Firstly, the plane of the aperture might align with the 

roof plane itself. Alternatively, the aperture plane may intentionally be inclined at a 

specific angle to regulate direct sunlight and affect the light distribution within the 

space.144  

Solar control presents an opportunity due to the orientation sensitivity of all types, 

excluding flat and dome. Shading is typically required for flat and dome types to 
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minimize direct solar radiation, especially during summer when it is most intense on 

the horizontal plane.145 

The name "northlight" is obviously derived from its orientation, but this type of 

profile can be oriented in any direction. However, orientations away from the north 

will result in an increased amount of direct radiation, typically requiring additional 

shading devices. Similarly, the sawtooth roof shares similarities with the northlight 

when its glazing faces north, but the vertical plane of the aperture can be easily 

shaded from the summer sun using overhangs.146 This flexibility allows for a 

potential southerly orientation in cases where winter solar gains are desired, although 

considerations must be made for the positioning inside the building and the surface 

where sunlight eventually falls to minimize glare. 

The northlight and sawtooth provide unidirectional light, while the monitor offers 

bidirectional illumination.147 This characteristic is particularly advantageous for 

buildings that require vertical surface illumination, such as picture galleries. The 

different rooflight types are compared in the following table (Table 3.2). 
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Table 3.2 Comparison of Different Rooflights148 

Type of Rooflight Advantages Disadvantages 

Horizontal 

rooflights, small 

translucent domes, 

pyramids and 

lantern lights 

¶ Useful supplement to side windows 

¶ Less glass needed for a given daylight 

factor 

¶ An internal skirt can effectively reduce 

glare (but at the expense of uniform 

daylighting) 

¶ Can be fitted with an upstand for 

controlled ventilation 

¶ Can be concealed from external 

passers-by 

 

¶ Seldom suitable for daylighting a 

whole interior 

¶ Difficult to protect from solar gain 

¶ Directs relatively little light onto 

vertical surfaces, making the 

interior look darker 

¶ Condensation will not run down the 

face of a near-horizontal sheer, so 

may drip on occupants below 

¶ Dirt collects more readily on 

horizontal surfaces 

¶ Easy to fall through when cleaning 

¶ Rooflights in flat roofs may tempt 

burglars 

 

ñShedò rooflights 

¶ Often the least expensive profile 

¶ Suitable for interiors such as 

warehouses where solar gain would be 

a minor problem 

¶ Less glass needed for a given daylight 

factor, comparable with horizontal 

rooflights above 

 

¶ Difficult to protect from solar gain 

¶ Dirt collects more readily on near-

horizontal surfaces 

¶ Indoor surfaces may be hard to 

reach for cleaning 

Sawtooth rooflight 

¶ Facing north in the northern 

hemisphere is usually the best choice 

where solar gain would otherwise be 

troublesome 

¶ Better control of solar gain and solar 

glare 

¶ Direct daylighting is unidirectional; 

tall machinery or storage racks can 

cast heavy shadows 

¶ Orientation is fairly critical 

¶ Large enclosed volume can lead to 

thermal stratification 

 

Monitor rooflights  

¶ Flat ceilings can accommodate 

overhead services, including electric 

lighting, without seriously obstructing 

incoming daylight 

¶ Controlled access to sunlight, 

especially with asymmetrical monitors 

¶ Easy access from the roof for cleaning 

the outside of glazing.  

 

¶ Low daylight factors. 

¶ Flat horizontal ceilings receive no 

direct sunlight and may therefore 

look dull.  
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3.5.2.2.1 Horizontal Glazing: Skylight  

Skylights offer flexibility in placement and can be added to any roof with minimal 

impact on the structure. They are cost-effective as they require little architectural 

provision and can be installed even after the building is completed. Skylights are 

most efficient in uniformly bright overcast conditions, as they directly receive and 

distribute light from the sky. Clear skylights provide maximum sky views, while 

translucent glazing helps distribute light but requires a well to control glare.149. 

Horizontal skylights perform poorly in temperate and frigid climates, admitting 

excess heat in summer and minimal sunlight in winter. They can also create glare 

problems, and unit skylights tend to leave wall and ceiling surfaces unlit. Horizontal 

glazing is more susceptible to leakage and may require special safety glass as per 

building codes.150  

In temperate climates, the skylights should be tilted and oriented as much as possible 

to reduce the seasonal disadvantages. Skylights with steep slopes outperform 

horizontal ones due to their ability to capture a greater amount of winter sunlight 

while minimizing the amount of summer sunlight (Figure 3.38). 

  

Figure 3.38 Skylights with steep slopes (Lechner, 2014) 

Figure 3.39  Place a skylight in front of a north wall for more uniform lighting and 

less glare (Lechner, 2014). 
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Position skylights near walls, especially the north wall, to utilize it as a diffuse 

reflector, as depicted in Figures 3.38 and 3.39. The bright wall creates an illusion of 

a larger and more cheerful space, while the north wall balances the illumination from 

the south window.   

 

Figure 3.40 Recommended spacing for skylights without windows is given as a 

function of ceiling height (Lechner, 2014) 

Figure 3.41 Recommended spacing for skylights with high windows is given as a 

function of ceiling height (Lechner, 2014). 

For uniform lighting, ensure proper spacing of skylights. If there are no windows, 

follow the spacing guidelines depicted in Figure 3.40. However, if windows are 

present, skylights can be positioned farther from the perimeter as shown in Figure 

3.41.   

3.5.2.2.2 Vertical Glazing: Lightscoop, Clerestories & Monitors 

Clerestories, monitors, and light scoops are architectural features elevated above the 

main roof with the purpose of bringing light to the center of a space. The term 

"monitor" is typically used when the windows face multiple directions and are 

operable, while "light scoop" refers to clerestory windows that face one direction 

with a curved opposite side that reflects light downward. 151 Clerestories, with their 

vertical or near-vertical glazing, function more like windows rather than skylights. 
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South-facing clerestories effectively collect more sunlight in winter compared to 

summer. It is also easier to shade vertical south-facing openings from direct sunlight. 

North-facing clerestories provide consistent low light without significant glare, 

while east and west orientations are generally avoided due to difficulties in shading 

against low sun angles and receiving more summer sunlight than winter sunlight.152 

A notable advantage of clerestory lighting is the diffused nature of the light. When a 

white or light-colored ceiling is used, much of the entering light is reflected off the 

ceiling, resulting in a diffuse illumination. Consequently, the glazing in clerestories 

can be transparent. 

Clerestories, which favor low-angle light, can be oriented to face the equator in high 

latitudes during winter or positioned for dawn and dusk illumination on east and west 

exposures. The thermal performance of clerestories heavily relies on their 

orientation. Compared to skylights, clerestory monitors offer advantages in terms of 

energy conservation and glare control. However, integrating clerestories into the 

overall design is more challenging as they are harder to add on and have a greater 

impact on architectural forms. Therefore, careful consideration and integration 

during the early stages of the design process are necessary.153 

 

Figure 3.42. Clerestory reflect light off an interior wall (Lechner, 2014).  
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Sunscoops, a type of clerestory monitor, are an ideal solution for areas with 

temperate climates and high latitudes. Their orientation towards the equator allows 

for automatic control of light distribution, providing more light in the winter and less 

in the summer to reduce heating and cooling loads. This orientation also makes glare 

control simple. A nearby parallel wall can block and redirect sunlight from large 

unshaded clerestories, allowing occupants to see sunlight on wall surfaces without 

experiencing direct glare. Compared to horizontal skylights, sunscoops provide 

twice as much light in the winter and are an excellent solution for very high latitudes 

where the sun is low in the winter, and maximum light and heat are desired.154 

Lightscoops are a type of clerestory monitor that are positioned facing away from 

the sun (facing north in the northern hemisphere). Their effectiveness may be limited 

in extremely cold climates, as they rely on natural light from the sky and reflections 

from the roof. They do not require shading to block direct sunlight. Both lightscoops 

and sunscoops can be beneficial and can be easily shaded in regions located near the 

equator. Figure 3.43 shows daylight coming from light scoops of the Parochial 

Church of Riola, Italy. 

   

Figure 3.43 Section and interior of the Parochial Church of Riola, in Italy  (Lechner, 

2014).  

There are some disadvantages of the lightscoop. They let in the least amount of light 

per unit of glass. The light that enters is diffuse and comes from the sky, it is not 
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directional and does not reach as deep into a building as sunlight. The light coming 

from the sky is "cooler" in color than sunlight and although consistent, it may not be 

as visually pleasing. They do not provide significant solar heat gain during heating 

season, but the heat loss through lightscoops can be substantial. It's recommended to 

use highly insulative glazing. Overall, lightscoops provide the lowest and steadiest 

light levels with minimum annual heat gain. 

 

Figure 3.44 Model to investigate the spacing between monitor skylights based on 

the coefficient of uniformity (Acosta, Navarro, & Sendra, 2015) 

The analysis of different shapes and ratios of monitor skylights revealed key findings 

for maximizing daylight performance (Figure 3.44).155 Skylights with a height/width 

ratio close to 1/1 consistently achieved the highest daylight factors regardless of 

reflector shape or room ratio. Rectangular skylights performed poorly, while slanted, 

curved, and sawtooth shapes excelled under specific conditions. Monitor skylights 

outperformed lightscoop skylights by providing nearly double the daylight with only 

a slight increase in height/width ratio. Monitor skylights exhibited high potential for 

daylighting, reducing artificial lighting consumption to 20% with a height/width 

ratio near 1/1. Proper spacing between monitor skylights correlated with the skylight 
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spacing/room height ratio, independent of reflector shape. These findings inform the 

design of monitor skylights for optimal daylight factors under overcast skies.156 

Centric Form and Top Lighting buildings, which have thick plan strategies like the 

investigated campus buildings, involve using either an atrium or skylight to provide 

top lighting in a building. This approach can be used in buildings that are multiple 

stories tall and have holes cut into them for light or in shorter buildings that have 

skylights or lightwells on the top floor to allow for natural light. The top floor of any 

building can also be designed as a skylight building.157 Centric forms are designed 

around an internal core, which is often the main focus of the building. The spaces in 

the building are typically organized around this core. These types of buildings tend 

to be inward-focused but may also have views of the outside. Centric forms often 

have a relatively equal length-to-width ratio, which can result in a dense building 

mass. To make the depth of centric forms less noticeable, designers may add atria, 

lightwells, or courtyards, which can become important features of the building.158  

3.5.2.3 Core Lighting  and Toplit Shared Spaces 

The previous sections focused on the specific design elements of windows inside lit 

and toplit buildings, while this chapter examines the concept of building clusters with 

a central open space. Such spaces, like courtyards and atriums are primarily intended 

for aesthetic and social purposes but also have implications for daylighting. This 

chapter will also delve into variations of these spaces, such as lightcourts and 

lightwells, which are designed specifically to optimize natural lighting for the 

surrounding areas. Figure 3.45 shows such spaces. 
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      Courtyard   Atrium   Lightwell 

Figure 3.45 From left to right: Courtyard, Atrium, Lightwell (Baker & Steemers, 

2014)  

¶ Courtyard: An outdoor open area that does not have glazing structures, which 

results in an absence of obstruction and absorption of glass, leading to a freely 

sky luminance. Largely or entirely surrounded by buildings, walls or 

arcades.159 

¶ Atrium: In contemporary usage, an atrium refers to a large, well-lit interior 

area that is fully glazed. Fundamentally, it shares the same characteristics as 

any other enclosed space.160 The primary component of the structure usually 

the largest in terms of volume. Its purpose is to serve as a distinguished 

area.161 

¶ Lightwell: a vertical opening or shaft through one or more floors in a 

building, created for the primary purpose of distributing natural light to 

adjacent spaces. In various sources also can be described as an atrium without 

a separating wall.162 

3.5.2.3.1 Courtyard & Daylight  

Courtyards serve as a space for both circulation and outdoor leisure activities. Their 

usage can vary depending on the season and weather conditions. They can also be 
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created from unused space between buildings and are often cost-effective due to the 

minimal cost of landscaping. Additionally, courtyards are beneficial for natural 

lighting as they allow sunlight to reach the surrounding building facades, enabling 

sidelighting strategies to be used.163 Courtyards, unlike glazed atriums, lack roofs, 

resulting in an absence of obstruction and reduced sky luminance. Consequently, 

courtyards can provide double the available light compared to their glazed 

counterparts. However, without a roof-level structure to support shading devices, 

excessive glare can occur under direct sunlight, especially when highly reflective 

finishes are used.  

Courtyards are often surrounded by buildings that have arcades or verandas to 

provide some protection from the weather. These structures shield the windows from 

direct sunlight and rain, but they also limit the view of the sky from the rooms. To 

compensate for this, the rooms rely heavily on light reflected from the ground to 

maintain adequate daylight levels. This is especially important because the 

surrounding walls are in shadow and cannot contribute as diffuse light sources.164 

3.5.2.3.2 Atrium  

Atria address the issue of illuminating the central part of a building by minimizing 

it. An atrium, which is located within the roof, serves as an integral component of 

the building. It employs techniques such as top-lighting or Clerestory concepts to 

effectively distribute light throughout the structure. The light that enters the atrium 

should serve the purpose of providing task lighting on the atrium floor while also 

offering secondary light to surrounding areas. Designing an atrium poses the 

challenge of balancing the need for adequate daylight to illuminate adjacent spaces 
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while preventing excessive glare at lower levels.165 Figure 3.46 shows how the 

amount of daylight present at the base of an atrium is determined by the ratio of its 

depth to its width, rather than the actual measurements of these dimensions. Figure 

3.47 shows how the effective daylighting in rooms neighboring an atrium includes 

illumination originating from the natural sky, light that bounces off the atrium walls, 

and light that reflects off the floor. 

  

Figure 3.46 The amount of daylight present at the base of an atrium (Lechner, 2014) 

Figure 3.47 Effective daylighting in rooms neighboring an atrium (Baker & 

Steemers, 2014). 

Atria can bring light into deep plan designs while also creating appealing spaces. 

Their general advantages are that they allow daylight into deep spaces that would 

otherwise be far from a window, and that they can add a sense of spaciousness to a 

working interior, with attractive internal views, especially when planting is included. 

Atria provides visual orientation and an area of emphasis for circulation, assisting 

occupants in maintaining their sense of direction.  They have the potential to save 

energy by reducing heat loss when compared to the walls of an equivalent open 

courtyard. They can also provide ventilation to critical areas of the building, resulting 

in significant energy savings if air conditioning is avoided. However, the additional 
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daylight received by adjacent rooms is likely to be minor, having little impact on 

electric lighting consumption. Because interior surfaces are weather-protected, walls 

and windows facing the atrium do not need to be weather-tight. This allows for 

acoustic absorption and decorative treatments.  

 

Figure 3.48 Illustrations of various types of atriums that receive daylight are 

presented. (Lechner, 2014) 

Atrium sunlighting apertures vary in form and can be designed to serve specific 

purposes (Figure 3.48). Wide and low atria are easier to illuminate and can benefit 

from strategies like clerestory windows. It is recommended to reduce glazed areas or 

adjust orientation to control light and solar gain, rather than relying on mirror glass. 

Narrow atria require careful consideration to ensure sufficient lighting, and the use 

of mirrors to redirect sunlight can be valuable. When determining the size of glazing, 

it's important to weigh the benefits and costs shared by the entire space. Clear glass 

may be more justifiable if it enhances the overall pleasantness of the area.166 

The main disadvantage of atria is that they can take up floor space that would 

otherwise be occupied on multiple levels. Alternatively, the building's overall plan 

area could be reduced. Although atrium glazing admits a lot of light, it doesn't get 

very far into adjacent spaces unless the atrium is articulated in plan and section to 

give the surrounding interiors a good view of the sky.   
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3.5.2.3.3 Lightwell   

Lightwells are functional shafts or slots within a building that primarily serve to 

provide natural light and ventilation to nearby spaces (Figure 3.49). Unlike other 

shared spaces, lightwells have fewer architectural considerations.167 In terms of 

architectural context, small lightwells can add interest and relief to the interior of 

deep buildings. Their planar area typically ranges from 25 to 400 square feet, and 

their presence can be emphasized or kept more subtle. Lightwells may incorporate 

operable glazing or mirrored lightshelves to connect with the surrounding 

workspace. When glazed and unoccupied, maintaining high reflectance surfaces is 

relatively easy. Lightwells are often integrated with vertical circulation, and 

materials such as glass blocks or open steel mesh can be used for stair treads and 

platforms to allow ample ambient light penetration. The aesthetic benefits of 

lightwells are somewhat limited, offering views of sunlit surfaces and a connection 

with the outdoors. While some minor communication across their width may be 

possible through small windows, lightwells are generally discreet and can go 

unnoticed in many buildings. 

In terms of lighting, lightwells can provide side lighting to adjacent spaces and top 

lighting to lower spaces. If used solely for top lighting, the interiors can be mirrored 

to maximize reflectance. Due to their small size, lightwells typically feature full 

skylights as their sunlighting aperture. While tracking mirrors can be used to 

optimize sunlight collection and control in narrow apertures and spaces, this is often 

not cost-effective at this scale. Additionally, the tall and narrow proportions of 

lightwells make glare less likely to be a concern. 

 

 

167 Nick Baker and Koen Steemers. ñDaylight Design of Buildings: A Handbook for Architects and 

Engineersò, Routledge, 2014. 



 

 

82 

In the discourse on core lighting, Gherri treats both atriums and lightwells similarly 

when discussing daylighting techniques. 168The atrium or light well is a fundamental 

lighting technique employed in contemporary multi-story buildings. It involves 

creating an open space at the center of the building that is exposed to the outside 

through a glazed or transparent element at the top. Additionally, the building's 

exterior is designed with multiple openings, using sidelighting techniques, to provide 

light to rooms situated along the perimeter.  

     

Figure 3.49 Atrium or Light Well (Gherri, 2015)Experiencing Daylight & Modern 

Architecture 

Light enhances the beauty of a building and makes it come to life. Architects strive 

to design spaces where light can flow and change over time, as it varies from person 

to person and from moment to moment. Without light, everything becomes invisible, 

and objects may go unnoticed. Light can also alter our relationship with the 

environment and with ourselves, creating a sense of ñbeingò rather than just ñseeingò, 

which is dependent on human imagination.169 

Light plays a significant role in how we perceive and experience architecture. The 

way a room appears can be dramatically altered by simply adjusting the size and 

position of its windows.170 In his book "Experiencing Architecture," Rasmussen 
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posits that there exists a common misconception among individuals that equates a 

good lighting condition solely with high levels of brightness. It is a common 

tendency to assume that when visual clarity is compromised, increasing the intensity 

of light becomes the immediate solution. Nevertheless, this presumption does not 

invariably hold true. The intrinsic quality of light frequently surpasses the 

significance of its sheer quantity in determining optimal lighting conditions.171  

3.5.3 Daylight in Enriching the Architectural Experience 

Architecture is a reflection of the human experience, with the interplay of light, form, 

and shadows playing a crucial role. Juhanni Pallasmaa believes that architecture that 

is regarded as "life-enhancing" must effectively engage every sense and integrate 

one's self with their perceptual encounter of the environment. The field of 

architecture serves to express the human experience of existing within the world and 

reinforces our perception of both our surroundings and our own identity. It does not 

create artificial or imaginary worlds for us to inhabit.172 

For architects light is essential for the creation of space and form and proper control 

of daylight through suitable quantity and distribution.173 Christian Norberg-Schulz 

was a Norwegian architect and architectural theorist who wrote extensively about 

the concept of ñsense of placeò in his book Existence, Space, and Architecture. 

According to Norberg-Schulz, a sense of place (Genius Loci) is a feeling of 

belonging and identification that individuals have with a specific location. It is the 

emotional connection that people have with a place and is often rooted in that place's 

physical, cultural, and social characteristics. 174 One important aspect of genius loci 
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is the role of daylight in shaping the character of a place. Daylight is a natural element 

that can profoundly impact the atmosphere and ambiance of a space. It can affect the 

way people experience a place and can also influence their behavior and mood.  

Norberg-Schulz argued that architects and designers should consider the role of 

daylight in their work, as it can significantly contribute to the overall character and 

atmosphere of a space (Figure 3.50). He believed that the use of natural daylight 

should be a key element in the design of buildings and spaces, as it can enhance the 

sense of place and create a more pleasant and welcoming environment. 

 

Figure 3.50 Sketch of Jørn Utzon Bagsvaerd Community Church (Skipetari & 

Nijhuis, 2011) 

Figure 3.51 Sketch of Peter Zumthor for Thermal Vals (Skipetari & Nijhuis, 2011) 

Peter Zumthor suggests that architecture should be made entirely of natural, physical 

materials, showcasing their qualities and that the spaces created by these materials 

should be rooted in the natural world (Figure 3.51).175. The interaction between the 

senses and the built environment can shape emotions and perceptions, and this is a 

key aspect of architecture.176 Phenomenology uses space, materials, and lighting, 

including shadows, to create memorable experiences through the human senses. As 
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Juhani Pallasmaa pointed out color can be experienced not only through sight but 

also through touch, sound, and even smell. Our skin can distinguish different colors, 

and we can "see" through our skin.177 

Light Revealing Architecture, by Marietta Millet is an inspiring book that explores 

light's role in architectural design. It showcases selected examples and concepts in 

four chapters: "Experience," "Form," "Space," and "Meaning." Each chapter dives 

into different aspects of light, from personal experiences to the symbolic significance 

of sacred light.178  The book emphasizes that architects actively incorporate daylight 

as a key architectural element, rather than treating it as separate from the building. 

Daylight plays a crucial role in highlighting what we want to emphasize, both in 

terms of the architectural design and the overall experience.  

Daylight plays a crucial role in differentiating and defining spaces. It has the power 

to visually separate distinct areas within a larger space, creating a sense of division 

and hierarchy. By strategically employing various daylight techniques, such as, 

spaces can be visually connected yet distinctly outlined.179 Daylight assets 

establishing and enhancing the spatial hierarchy within a building. Also, daylight 

plays a crucial role in defining different areas and their functions within a space.180 

Different levels and types of daylighting organization are employed to reinforce the 

spatial hierarchy. For example, in Aaltoôs design of the Mount Angel Library in 

Oregon by Alvar Aalto, different activities are organized into two main categories: 

reading, which needs bright lighting, and book storage, which requires lower levels 

of illumination. The reading areas are positioned near openings in the building's 

perimeter wall and under the central skylight, allowing ample natural light (Figure 
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3.52). On the other hand, the book storage areas are located between the two reading 

spaces, farthest away from the concentrated sources of light. 

                 

Figure 3.52 Mount Angel Library Daylight Zoning (DeKay & Brown, 2014) 

Daylight can be used to create a focal point and draw attention to specific elements 

within a space. Within the building, achieving a focal point with light requires careful 

balance and design. For example, the contrast between light and shadow can be used 

to emphasize sculptures or specific architectural features. By manipulating lighting, 

such as using color, size, and form, attention can be directed towards a particular 

focal point. Daylight becomes a powerful tool in guiding focus and highlighting key 

elements within architectural spaces (Figure 3.53). Tadao Ando believes that light 

has the power to transform spaces, evoke emotions, and create a spiritual atmosphere 

within his buildings.181 

                 

Figure 3.53 Church of Light by Tadao Ando (Stec, 2020) 
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87 

Daylight and movement are closely intertwined. Light has the power to encourage 

procession and guide our movement. People instinctively follow light, allowing it to 

lead us down paths, through various environments, and towards destinations.182 The 

relative brightness of daylight also plays a role, as the brightest objects or points of 

light attract us the most. In darker settings, even a subtle light can suggest a direction 

of movement, while in busy and vibrant locations, a bright light is necessary to foster 

movement. Light not only influences movement along a path but also plays a role in 

directing movement towards a specific destination. 

The relationship between daylight and the experiential atmosphere at the Kiasma 

Museum by Steven Holl is characterized by the deliberate integration of natural light 

which shapes the spatial qualities, ambience (Figures 3.54 and 3.55). Overall 

experience of the museum's interior offers visitors a captivating and immersive 

journey. By carefully manipulating the direction, intensity, and quality of daylight, 

Holl creates varying moods and experiences within different areas of the museum. 

The play of light and shadow animates the exhibition spaces, providing a dynamic 

backdrop for the displayed artworks and enhancing the overall sensory experience 

for visitors. 183 Also, Holl's design considers the changing patterns of daylight 

throughout the day and the seasons, acknowledging the dynamic nature of natural 

light. This approach enables the architecture to respond to the passage of time, 

creating a unique and ever-evolving atmosphere within the museum. 
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Figure 3.54 Kiasma Museum Helsinki, Finland. 1998 (retrieved from: 

https://www.stevenholl.com/project/kiasma-museum/ 

 Figure 3.55 Kiasma Museum Helsinki, Finland. 1998 (Stec, 2020) 

The concept of daylight revealing structure and form focuses on the relationship 

between illumination and the architectural elements that define a space. When light 

interacts with the structural elements of a building, it can highlight and accentuate 

their form, creating a visually captivating experience. By strategically placing 

windows, skylights, or glazed surfaces, architects can control the entry points of light 

and draw attention to specific structural features.184 Conversely, the absence of light 

in certain areas can enhance the perception of mass and solidity. The interplay 

between light and structure not only influences the aesthetics of a space but also 

contributes to its functionality, atmosphere, and the overall user experience. 

185Architects often employ various techniques and materials to optimize this 

relationship, creating dynamic and engaging environments where light becomes an 

integral part of the architectural composition. 

The Kimbell Art Museum was intended by Kahn to achieve a harmonious integration 

of structure, light, and room. This integration is realized through the coincident 

 

 

184 M. S., Millet and C. J. Barrett, ñLight Revealing Architecture: Architecture Seriesò, Van 

Nostrand Reinhold, 1996. 
185 Steven Holl, Juhani Pallasmaa, and Alberto Perez Gomez, ñQuestions of Perception: 

Phenomenology of Architectureò, William K Stout Pub, 2006. 



 

 

89 

module of structure and daylight, defining the room. To accomplish this objective, a 

well-conceptualized design and precise detailing of the skylight were essential. The 

Kimbell Art Museum (Figure 3.56), designed by Kahn, prioritizes natural light to 

enhance the viewer's experience with the paintings. While most museums use 

artificial light to protect artworks from sunlight damage, Kahn believed in the vitality 

and constant transformation of daylight. To mitigate its harmful effects, he 

incorporated long skylights in the vaulted ceiling and employed a screen to filter and 

reflect the light onto the warm, glowing concrete ceiling. The structure itself is made 

of concrete, which comes alive in the presence of light, while the walls feature 

travertine, a non-structural limestone surface. 186 

    

Figure 3.56 Sketch of The Kimbell Art Museum (Büttiker & Kahn, 1994) 

Daylight and its meaning generally is associated with the sacred and spiritual, 

leading individuals to contemplate their place in the universe. Through the ages, 

Greek temples, medieval Christian churches lit by sacred daylight trough the 

clerestory windows.187  Modern movement interpretations by architects like Le 

Corbusier, Alvar Aalto, Jörn Utzon aimed to create spaces that reveal the divine 

through light, evoking a sense of wonder and transcendence. Expressions of divine 

light and its ability to inspire and connect individuals with the sacred. 

The architect's approach to daylight may vary from project to project and depend on 

their experience. The Chapel at Ronchamp (Figures 3.57 and 3.58), designed by Le 

Corbusier, is renowned for its innovative use of light and its unique sensory 
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experience. The building's complex roof structure and curvilinear forms create a 

dynamic interplay of light and shadow, which transforms throughout the day and 

throughout the year, providing visitors with an ever-changing experience.188 The 

interior is equally striking, with a series of undulating concrete walls that evoke a 

sense of intimacy and spiritual connection. The chapel's design demonstrates Le 

Corbusier's belief that architecture should appeal to all the senses, providing a 

powerful and meaningful experience for visitors. 

  

Figure 3.57 Interior view of The Chapel at Ronchamp (Baker & Steemers, 2014)  

Figure 3.58 Exterior view of The Chapel at Ronchamp (retrieved from: 

https://www.dezeen.com/2016/07/24/le-corbusier-notre-dame-du-haut-ronchamp-

chapel-france-unesco-world-heritage-list/) 

The various methods of utilizing light to define spatial boundaries, create enclosures, 

and guide movement greatly enhance our building experiences. When light is 

intentionally employed to showcase the architect's intended spatial definition, it 

combines with other elements to generate immersive experiences filled with 

illumination. 
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3.5.4 Daylight & Climate within Modern Architecture 

When designers want to create a specific lighting effect, it's usually because they 

have experienced that effect before and know it works well in a particular situation. 

When creating a setting in a specific place, whether indoors or outdoors, the goal is 

to make it blend in nicely with the surroundings and ensure that people who will use 

it feel comfortable.189 The way people perceive light is closely tied to certain places 

where light helps define the unique character of a location, which we remember in 

our minds. This character, known as the genius loci, is also influenced by the climate 

of the area. The way light is used in a building affects how comfortable we feel in 

relation to the temperature conditions of different climates.190  

The relationship between light, particularly sunlight, and heat is evident in small 

rooms with large south-facing windows. In such cases, occupants may struggle with 

excessive light and high temperatures caused by trapped heat from the sunlight. An 

example that highlights this challenge is the Cité de Refuge in Paris, designed by Le 

Corbusier in the 1920s (Le Corbusier's initial large buildings in France). Le 

Corbusier intended to include a neutralizing wall, called a ñmur neutralisantò, in the 

design to mitigate the external climate's impact on the interior. The neutralizing wall 

involved a double-skinned curtain wall system with air filled between the layers of 

glass, he named this system ñrespiration exacteò or ñexact breathingò (Figure 3.59). 

In winter, the air space would be filled with warm air, while in summer, it would 

contain cooled air to maintain a consistent temperature inside. However, due to 

financial limitations, the building was ultimately constructed with single-layer 

glazing instead of double-skinned curtain wall. As a result, the concept of 

ñrespiration exacteò was abandoned, and a basic air heating system was installed 
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instead. Consequently, the building was freezing in winter and overheated in summer 

when it was completed in 1928.191 

   

Figure 3.59 Drawings show concept of Respiration Exacte. (Barber, 2020) 

Le Corbusier encountered similar heat problems in his own Paris apartment due to 

glazed facades facing east and west. He also struggled with managing intense heat 

in his architectural projects in Algiers and Barcelona. While visiting North Africa, 

he was inspired by shading and cooling techniques that left a lasting impression. As 

a result, his office eventually added a brise-soleil (sunshade) to the south facade of 

the Cité de Refuge (Figures 3.60 and 3.61). This addition, along with other strategies, 

became part of Le Corbusier's formal vocabulary for addressing sunlight and heat in 

buildings, both to respond to climate and for expressive purposes. Frampton, 

attributing it to Le Corbusier's loss of faith in the machine age's manifest destiny, 

considers the technological and bureaucratic obstacles of the neutralizing wall as 

crucial. He believes that Le Corbusier sought alternative methods, focusing on 

architectural strategies instead of mechanical ones, to activate the building as a 

climatic mediation system. To explore this new imperative, Le Corbusier designed 

an apartment building in Geneva.192 
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Figure 3.60 Cité de Refuge before installation of brise-soleil (retrieved from: 

http://www.fondationlecorbusier.fr/corbuweb/morpheus.aspx?sysId=13&IrisObject

Id=4593&sysLanguage=fr-

fr&itemPos=4&itemCount=78&sysParentId=64&sysParentName=)  

Figure 3.61 Cité de Refuge after installation of brise-soleil (retrieved from: 

https://lmdvlugtdml.wordpress.com/home/lmd-words/miscellaneous-writings-and-

publications/le-corbusiers-cite-de-refuge-historical-technological-performance-of-

the-air-exacte/) 

Le Corbusier while designing the Immeuble Clarté in Genev, highlighted the impact 

of the shading system in his initial drawing of the building, and it is likely the first 

of many technical illustrations designed to clarify the concepts of the brise-soleil and 

Le Corbusier's alleged invention of them. The drawing consists of two parts. Firstly, 

there is a top section that displays the variation of the sun's path, with a higher 

position in the summer and a lower position in the winter (Figure 3.62). Secondly, 

on the right-hand side of the figure, there is a schematic section of the building that 

shows the balconies' expansion as shading devices, which obstruct rays from the 

summer sun and allow rays from the winter sun to enter the interior 193 
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Figure 3.62 Le Corbusier, sketch indicating the principles of relationship between 

the façade shading system (brise-soleil) and the seasonal path of the sun, as applied 

at the Immeuble Clarté (Barber, 2020)  

   

Figure 3.63 Le Corbusier sketch summer (left) and winter (right) (Le Corbusier: Le 

Poème de L'angle Droit, 1984) 

In Le Poeme de l'Angle Droit, Le Corbusier depicted a slender, towering structure 

that incorporated the high parabolic trajectory of the summer sun and the lower curve 

representing winter (Figure 3.63). This building explicitly alludes to the Unité 

d'Habitation, and the inclusion of east- and west-facing brises-soleil serves as a 

testament to his intention.194.  

Two buildings designed by Alvar Aalto, the Seinäjoki Library in Finland (1985), and 

the Mount Angel Library in Oregon (1970), demonstrate how architecture can be 
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tailored to a specific location. Both libraries feature a skylight monitor with a nearby 

reflective surface to collect and distribute natural light. However, the orientation of 

the monitor and fan in the Seinäjoki Library faces south, while in the Mount Angel 

Library, they are turned to face north. The arrangement of the monitor and reflective 

surface in each building reflects the unique characteristics of the location in which it 

is located.195 

In Seinäjoki, during the summer months, the days are extremely long, and there is 

very little dusk, almost no night as we traditionally understand it. The south-facing 

window of the library has white horizontal louvers mounted on the outside of the 

glass. These louvers are angled at 45° to prevent the strong summer sunlight from 

entering the library while allowing the lower winter sun to be reflected off the ceiling 

and into the space below. A similar effect is achieved in the summer, but the sunlight 

is first reflected off the small exterior louvers and then redirected to the ceiling, 

where it is reflected again to the stacks below. The circulation desk also has a north-

facing clerestory window that provides additional views of the sky and some indirect 

natural lighting (Figure 3.64). 

  

Figure 3.64 Cross section of the Seinäjoki Library and Plan of the Seinäjoki 

Library (Moore, 1985) 

The daylight monitors at Mount Angel and the one at Seinäjoki both have a similar 

shape and structure, but they serve different purposes when it comes to daylighting. 

The Mount Angel monitor is oriented to face north, so it doesn't need louvers to 
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block direct sunlight. Instead, it relies on indirect light that is reflected off the ceiling 

to light the space below. In contrast, the Seinäjoki monitor uses louvers and a 

reflective ceiling to create diffuse illumination (Figure 3.65). The windows' design, 

orientation, and shading elements used at each location are tailored to the specific 

sky conditions, climate, and site of each location.196 

  

Figure 3.65 Seinäjoki Library reading area sketch and diagram (Moore, 1985) 

Aalto used two luminous strategies to bring natural light into his buildings: the 

conical skylight and the roof monitor. The conical skylight was used in four ways: a 

single point, a row, an array, and a cluster (Figure 3.66). Each arrangement had a 

spatial relationship and design role within Aalto's work. The point created a single 
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pool of light, the line related to elongated spaces, the grid provided even light over a 

large area, and the cluster defined a small area of secondary importance. 

 

Figure 3.66 Different arrangements of conical skylights (Cartwright, 2012). 

The library at Viipuri represents the maturity of the conical skylight, where Aalto 

designed a grid of 57 skylights over the main lending and reading rooms. The 

skylights were proportioned to eliminate direct sun and always provide diffuse 

daylight. The ceiling was divided into two parts, and the grid was uniform over the 

varying depths of the spaces below. The skylights here were conical rather than 

cylindrical, which diffused the light over a greater area, and each location in the two 

rooms enjoyed light from multiple sources, giving a shadowless light.197 

3.5.5 Daylight, Form and Space 

Light and form are inseparable in our perception. Without form, light remains 

imperceptible. Similarly, without light, form cannot be perceived, especially by our 

vision, which provides most of our environmental information. Light is an intangible 

architectural material that interacts with materials and their forms, just like sound 

and heat. Architects have designed renowned architectural forms, such as Le 
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Corbusier's brise-soleils.198 The ever-changing nature of light makes form visible. 

Daylight, in particular, undergoes both qualitative and quantitative changes. Despite 

light's variability, form itself remains constant. Our perceptual processes enable us 

to perceive form as stable, even as light moves and alters the presentation of walls, 

columns and the overall structure.199 

  

Figure 3.67 Kahnôs room sketch (Büttiker & Kahn, 1994). 

In the design of the Exeter Library, Kahn focused on creating an environment that 

facilitates the connection between the individual and the book. He envisioned the 

library as a place where librarians can strategically present books, open to specific 

pages, in order to captivate readers.200 He emphasized the importance of having 

ample tables where librarians can arrange books, allowing readers to choose a book 

and move towards the natural light (Figure 3.67). To achieve this vision, Kahn 

incorporated a large central space in the Exeter Library. Natural daylight floods into 

this space through the roof, the stacks, and the circular openings carved into the walls 

(Figures 3.68 and 3.69). Within this central space, librarians can exhibit books for 

browsing, and readers can then select books and carry them to study carrels or 

 

 

198 Daniel A. Barber, ñModern Architecture and Climate: Design before Air Conditioningò, 

Princeton University Press, 2020. 
199 Urs B¿ttiker, and L. I. Kahn. ñLouis I. Kahn: Light and Spaceò, Whitney Library of Design, 

1994. 
200 G. E. Wiggins, ñLouis I. Kahn: The Library at Phillips Exeter Academyò, Van Nostrand 

Reinhold, 1997 
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alcoves located along the building's perimeter. This design encourages a seamless 

flow of books, knowledge, and readers, while ensuring access to abundant natural 

light.201 

  

Figure 3.68  Interior of the Exeter Library Central Hall (Wiggins, 1997) 

Figure 3.69 Sectional Diagram shows reflected daylight in Exeter Library Central 

Hall (Büttiker & Kahn, 1994) 

The Salk Institute for Biological Studies (Figures 3.70-73), designed by renowned 

architect Louis Kahn, is a masterpiece that exemplifies the harmonious interplay 

between form, light, and functionality. With its strikingly clean lines and 

monumental presence, the building showcases Kahn's mastery in blending modernist 

aesthetics with timeless principles. The laboratories, considered the heart of 

scientific research, were designed with a keen focus on daylight.202.  

 

 

201 John Lobell and Louis I. Kahn, ñBetween Silence and Light: Spirit in the Architecture of Louis I. 

Kahnò, Shambhala, 2008. 
202 Ibid. 
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Figure 3.70 Plan of Exterior of the Salk Institute for Biological Studies (retrieved 

from: https://archeyes.com/salk-institute-for-biological-studies-louis-kahn/) 

The laboratories were made large and flexible, allowing for diverse scientific 

research. To protect the workspaces from direct sunlight, Kahn incorporated 

substantial overhangs that shielded the windows. He employed a unique approach 

by encasing the laboratory areas in glass, which he then enveloped with concrete, 

symbolizing a fusion of modernity and historical influences. Additionally, Kahn 

created a central courtyard, nestled between the two wings of the building, serving 

as a peaceful space, fostering stillness and silence among the bustling scientific 

activities.203 

  

Figure 3.71 Exterior of the Salk Institute for Biological Studies (retrieved from: 

https://archeyes.com/salk-institute-for-biological-studies-louis-kahn/) 

 

 

203 Urs B¿ttiker, and L. I. Kahn. ñLouis I. Kahn: Light and Spaceò, Whitney Library of Design, 

1994. 
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Figure 3.72 Exterior of the Salk Institute for Biological Studies (retrieved from: 

https://archeyes.com/salk-institute-for-biological-studies-louis-kahn/) 

Figure 3.73 Sectional diagram shows cantilever solution implemented works as 

overhang (Büttiker & Kahn, 1994). 

The architecture of the Indian Institute of Management (IIM) (Figures 3.74-77) 

designed by Louis Kahn stands as a testament to his genius and mastery of modernist 

principles. Situated in Ahmedabad, India, the IIM campus reflects Kahn's 

commitment to blending simplicity, functionality, and a deep understanding of local 

context. The iconic red-brick buildings harmoniously integrate with the surrounding 

landscape, creating a sense of unity between nature and architecture. The campus is 

characterized by its strong geometric forms, clean lines, and monumental scale. 

Kahn's signature use of exposed concrete and natural light creates a play of shadows 

and a sense of serenity within the spaces. The buildings are organized around 

courtyards, allowing for a seamless flow between indoor and outdoor spaces, while 

also encouraging interaction and collaboration among students and faculty. Each 

structure is meticulously designed to optimize functionality, with careful attention 

given to details such as circulation, acoustics, and natural ventilation. The IIM by 

Louis Kahn stands as a timeless example of architectural excellence, capturing the 

spirit of intellectual pursuit and fostering an inspiring environment for learning and 

growth.204 

 

 

204 Urs B¿ttiker, and L. I. Kahn. ñLouis I. Kahn: Light and Spaceò, Whitney Library of Design, 

1994. 
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Figure 3.74 Plan of Indian Institute of Management (IIM) (retrieved from: 

https://www.archdaily.com/83697/ad-classics-indian-institute-of-management-

louis-kahn) 

Abstracted patterns derived from Indian culture adorn the expansive facades, 

strategically serving as both light wells and natural cooling systems, shielding the 

building's interior from the extreme desert climate of India. While the geometric 

façade effectively filters sunlight and promotes ventilation, its porous nature also 

gives rise to additional gathering spaces where students and faculty can congregate 

and engage in communal activities. The fusion of functional design elements and 

cultural inspiration creates a harmonious environment that fosters both comfort and 

social interaction within the building.205 

   

Figure 3.75 Facade of the Indian Institute of Management (IIM) (retrieved from: 

https://www.archdaily.com/83697/ad-classics-indian-institute-of-management-

louis-kahn) 

 

 

205 Urs B¿ttiker, and L. I. Kahn. ñLouis I. Kahn: Light and Spaceò, Whitney Library of Design, 

1994. 
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Figure 3.76 Sectional diagram shows double wall redirecting daylight. (Büttiker & 

Kahn, 1994) 

This building prominently showcases spatial depth zones and dual walls as its 

distinctive features. The wing walls, positioned at angles, serve not only as brise-

soleils but are also integral components of the overall space. Louis Kahn 

demonstrated a highly sophisticated solution to the challenge of diffusing intense 

sunlight within the building. The round openings, which appear to be punched out, 

have been magnificently enlarged and seamlessly integrated into the architectural 

design. These circular segments contribute significantly to the building's overall 

aesthetic and functionality.206 

  

Figure 3.77 Library of the Indian Institute of Management (IIM) (retrieved from: 

https://www.archdaily.com/83697/ad-classics-indian-institute-of-management-

louis-kahn) 

3.6 Erkut ķahinbaĸ & Daylight  

ñArchitecture is actually a profession that touches people. If you can evoke a feeling 

in people with the building you make, and if people feel good within that structure, 

then it is good architecture.ò Erkut ķahinbaĸ 

 

 

206 Urs B¿ttiker, and L. I. Kahn. ñLouis I. Kahn: Light and Spaceò, Whitney Library of Design, 

1994. 
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Architects such as Kahn, Ando, Zumthor, and Aalto introduce life into the spaces 

they design with light, bringing spaces to life with light, and Erkut ķahinbaĸ can also 

be counted in this group of architects, as Boyacēoĵlu mentioned. He could be 

considered a pioneer in introducing daylight within modern architecture in Turkey. 

He states that he discovered the importance of light and architecture during his 

Masterôs in Denmark and later in his professional practice. While describing his 

general understanding of architecture, he states that he was greatly influenced by 

Scandinavian architects and architecture.207 

Erkut ķahinbaĸ was born in Istanbul in 1936. He studied architecture at the METU 

Department of Architecture, and he is one of the department's first-generation 

graduates. While there, Jakko Kaikonen and J. O. Spreckhelsen sparked his interest 

in Scandinavian architecture. In 1960, he worked at the Ahti Korhonen-Eric 

Krakstorm Architectural Office in Helsinki and then, from 1961 to 1965, he worked 

at the Halldor Gunlogsson-Jorn Nielsen Architecture Office in Copenhagen. During 

this time, he also earned a master's degree in architecture from the Royal Danish 

Academy in 1964 and assisted Professor Jorgen Bo in teaching architectural design 

in 1965. He also taught at the METU Faculty of Architecture and later established 

his own architectural office. 208 

He served as the president of the Turkish Freelance Architects Association and won 

several awards for his work, including the National Architecture Award from the 

Chamber of Architects, the European Steel Union Award, and the TSMD Award. In 

2012, he received the prestigious Mimar Sinan Grand Prize for National 

Architecture. He is currently still practicing architecture in Istanbul.209 

 

 

207 Esin Boyacēoĵlu, ñErkut ķahinbas Mimarlēĵē: Mimarlēk Ve Mekan-Iĸēk Ķliĸkisiò, TMMOB 

Mimarlar Odasē, 2015. 
208Erkut ķahinbaĸ, ñErkut ķahinbaĸ 1968-1998 Mimarlēk Calēĸmalarēò, Yapē End¿stri Merkezi 

Yayēnlarē 1998. 
209 N. Müge Cengizkan, ñIĸēĵēn Peĸinde Bir Mimar Erkut ķahinbaĸò, TMMOB Mimarlar Odasē, 

2015. 
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His personal belief is that if there is no light, there is no architecture, and the architect 

is the person who manages light.210 A good architect should know that light comes 

before the architect and should design the structure with light in mind. Light 

enhances the beauty of a building and makes it come to life. Architects strive to 

design spaces where light can flow and change over time, as it varies from person to 

person and from moment to moment.  

3.6.1 Inspirations from Scandinavian Architecture & Design 

North and South are well-known terms used to describe different geographical 

regions that have their own distinct characteristics and identities. When traveling 

from the northern part to the southern part of Europe, one encounters the warmth of 

the sunny landscapes found in the Mediterranean. On the other hand, Scandinavia 

represents a northern realm that stands out due to its more severe climate, 

topography, and flora. The sun appears low in the sky, creating a constantly changing 

atmosphere.211  

The daylight conditions in Scandinavia are very different between the seasons. 

During winter, there is very little sunlight, and the days are dark and gloomy. In 

winter, the northern lights, known as the aurora borealis, illuminate the dark nights 

of the north. In the winter, the light is almost horizontal, with the sun barely rising 

above the horizon.212 The days are short and bright during summer. The sun barely 

sets at night and this midnight sun remains visible throughout the day. The intensity 

of the light is weaker compared to the South due to the low angles of incidence. The 

angle of the sun in the Nordic region results in elongated shadows and a range of 

refracted colors. This unique aspect of daylight, provided by the sky in Scandinavia, 

 

 

210 ķahinbaĸ, interview. 
211 William C. Miller. ñNordic Modernism: Scandinavian Architecture 1890-2017ò, The Crowood 

Press, 2016. 
212 Christian Norberg-Schulz, ñNightlands: Nordic Buildingò, MIT press, 1997. 
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has influenced architects from the region to develop a distinct style in their Modernist 

designs. The Arctic Cathedral by Jan Inge Hovig (Figure 3.78), illustrates the 

dramatic atmosphere or mood captured when the midnight sun penetrates through 

the sanctuary, playing on the surfaces of the nested sloped roof form. The Nordic 

region is known for its attention to the role of daylight in design, but it is also deeply 

connected to the darkness of winter. 

      

Figure 3.78 Jan Inge Hovig's white concrete Arctic Cathedral (1965) in Tromsø 

(Miller, 2016) 

In his book Nightlands, Christian Norberg-Schulz says in a poetic way that in the 

North, the sky becomes expansive and complete only on winter nights. It stretches 

overhead, illuminated by a unique dark light, over the snowy ground.  The Nordic 

night is filled with its own beauty, including the moon, stars, and aurora, and is 

depicted in art like Harald Sohlberg's painting, Winter Night in Rondane (Figure 

3.79). This darkness is described as a place of wonder, with its own unique quality 

of light and color. 213 

 

 

213 Christian Norberg-Schulz, ñNightlands: Nordic Buildingò, MIT press, 1997. 



 

 

107 

  

Figure 3.79 Nordic landscape and ñWinter Night in Rondaneò by Harald Sohlberg 

(Miller, 2016) 

The extreme climate and sun conditions in Scandinavia have created a unique type 

of highly valued light. The low sun creates a range of light and shadow, and the 

landscape evokes a sense of the past that is felt emotionally rather than 

intellectually.214 This darkness is temporary and only occasionally interrupted by 

light, ultimately returning to its natural state of darkness. This concept is often 

associated with feelings of melancholy, particularly in areas where daylight is scarce, 

like Scandinavia215. In these regions, artists and architects often express this idea 

through their work, such as in Edvard Munch's Melancholy series or the "bleak 

austerity" in the films of Ingmar Bergman (Figures 3.80 and 3.81).  

 

 

 

214William C. Miller. ñNordic Modernism: Scandinavian Architecture 1890-2017ò, The Crowood 

Press, 2016. 
215 Roel De Haene, ñThe Design of Daylight Perceptionò, Ghent University, 2019. 
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Figure 3.80  The painting ñMelancholyò by Edvard Munch (1891) (Haene, 2019) 

Figure 3.81 The painting ñThe Screamò by Edvard Munch (1893) (retrieved from: 

https://www.moma.org/d/pdfs/W1siZiIsIjIwMTgvMDYvMTMvNHJzbjFudWw0cl

9NdW5jaFNjcmVhbV9QUkVWSUVXLnBkZiJdXQ/MunchScream_PREVIEW.p

df?sha=9e204ce58f0bdffc) 

As previously mentioned in his book Genius Loci: Towards a phenomenology of 

Architecture, Norberg-Schulz discusses the role of daylight in creating a sense of 

place, arguing that it is a fundamental element of architecture that helps define a 

place's character, identity and create a more pleasant and welcoming environment. 

He also emphasizes the importance of considering how sunlight moves through 

space and how it is used to create different moods and atmospheres. This dreamlike 

atmosphere makes people feel like they are on the world's edge.216 That's why 

architects embrace the northern light as a source of inspiration. They seek to collect 

and protect the light, to separate and disperse the limited illumination, and to reflect 

the metaphysical image of light. 217 

Erkut ķahinbaĸ, during his career in Scandinavia, was greatly influenced by the 

realization that the quality of light is more important than its quantity. He believes 

that architecture is not just about building four walls but also about creating the 

atmosphere and feeling inside those walls through natural light, the quality of the 

 

 

216 William C. Miller. ñNordic Modernism: Scandinavian Architecture 1890-2017ò, The Crowood 

Press, 2016. 
217 ķahinbaĸ, interview. 
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space created by shadows and silence, and the metaphysical values that make the 

structure valuable.218 

In northern countries, where there is a desire for more daylight, lighting is 

particularly important to consider. Personal experiences, including spending time in 

bright, well-lit buildings during dark winter mornings, further reinforced the 

importance of lighting in architecture. Overall, lighting plays a crucial role in 

creating a setting for life and should be a major consideration for architects.219    

Architects from the region have created a variety of architectural designs that closely 

connect the rooms with the sky. These designs are able to collect, preserve and 

distribute the limited amount of light while also showcasing the changing moods of 

the sky as both a symbolic representation and metaphysical image of the Nordic 

region. Form of the buildings were shaped to collect light at low angles, particularly 

from the south, as this is the only part of the sky where the sun is visible during the 

winter.220 

The architect contends that light ought to be predominantly employed by means of 

reflection, as direct overhead sunlight frequently gives rise to issues and is 

commonly shunned. Accordingly, the utilization of daylight has become a ubiquitous 

architectural device, employed not only to impart a distinct identity to a given space 

but also to functionally surprise and enhance its aesthetic appeal.221 

 

 

218 N. Müge Cengizkan, ñIĸēĵēn Peĸinde Bir Mimar Erkut ķahinbaĸò, TMMOB Mimarlar Odasē, 

2015. 
219 William C. Miller. ñNordic Modernism: Scandinavian Architecture 1890-2017ò, The Crowood 

Press, 2016. 
220 Fuller Moore, ñConcepts and Practice of Architectural Daylightingò, Van Nostrand Reinhold 

Company, 1985. 
221 ķahinbaĸ, interview. 
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Figure 3.82 Samples of PH lamps designs (retrieved from: 

https://www.artcurial.com/en/lot-poul-henningsen-1894-1967-lampe-de-table-mod-

ph-42-1928-base-et-fut-en-laiton-ecrans-en-lait) 

Poul Henningsen was a Danish designer and architect known for his pioneering work 

in lighting design and one of Erkut ķahinbaĸôs favorites. He believed that the quality 

of lighting was essential to the comfort and well-being of people, and his designs 

sought to create a balance between function and aesthetics. Henningsen's most 

famous designs are his series of PH lamps (Figure 3.82), which use multiple shades 

to diffuse light and eliminate harsh shadows. Henningsen's work also extended to 

architecture, where he applied his principles of lighting design to create buildings 

that were both functional and visually striking.222 PH Lamp was based on the 

principle of indirect light, which involved the use of curved reflecting surfaces to 

disperse light in different directions. Aalto also developed his own variation of 

indirect lighting by reflecting light off the ceiling, integrating the building into the 

lighting scheme.  

The main focus of Erkut ķahinbaĸ during his studies in architecture was on the spatial 

and temporal aspects of buildings. He states that even though a general 

understanding of physical space had been gained, the concept of time was not fully 

grasped until a visit to Alvar Aalto's Säynätsalo Town Hall (Figures 3.83 and 3.84). 

 

 

222 Markku Norvasuo, M. Kries and J. Eisenbrand, ñNatural and Artificial Light in Alvar Aaltoôs 
Architectureò, Alvar Aalto Second Nature. Weil am Rhein: Vitra Design Museum, 2014. 
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This experience demonstrated that light could represent time and that light can make 

buildings alive. This lesson greatly impacted his thinking and influenced the 

importance of lighting in his designs. As an architect, he believed that lighting should 

be a top priority in order to create a sense of security and enhance the magical effects 

of well-designed spaces. 223 

   

Figure 3.83. Säynätsalo town hall and library interior (retrieved from: 

https://www.archdaily.com/783392/ad-classics-saynatsalo-town-hall-alvar-aalto)  

    

Figure 3.84. Säynätsalo town hall and library (retrieved from: 

https://www.archdaily.com/783392/ad-classics-saynatsalo-town-hall-alvar-aalto).  

Murat Tokcan House designed by Erkut ķahinbaĸ is situated on a slope characterized 

by rocky terrain, abundant foliage, and a vantage point that affords a view of the 

 

 

223 Erkut ķahinbaĸ, ñErkut ķahinbaĸ 1968-1998 Mimarlēk Calēĸmalarēò, Yapē End¿stri Merkezi 

Yayēnlarē 1998. 
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ocean. The architectural design of the building was intended to accommodate a 

regular schedule, wherein the warm summer days would be spent indoors, while the 

pleasant summer evenings would be relished outdoors on the terrace. The plan's 

configuration was devised based on a central space that serves as the focal point, 

featuring a distinct roof structure. The space in question is surrounded by ancillary 

areas that also offer outdoor accessibility via the terrace.224 

During daylight hours, the central area of the house is illuminated by natural light 

that permeates through the wooden trusses of its roof structure, despite the closed 

shutters. The design of Säynätsalo town hall, which revealed its structure, served as 

an inspiration, and gave the architect the courage to find a balance between the 

building's structure, materials, and daylight. This harmony provides a pleasant 

architectural experience within the heart of the building.225 During nighttime, the 

residence seamlessly extends into the exterior environment through its expansive 

terrace. Unfortunately, the building demolished and the land planned the used for 

larger complex such a hotel.226 

 

 

224 Erkut ķahinbaĸ, ñErkut ķahinbaĸ 1968-1998 Mimarlēk Calēĸmalarēò, Yapē End¿stri Merkezi 

Yayēnlarē 1998. 
225 ķahinbaĸ, interview. 
226 ķahinbaĸ, interview. 
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Figure 3.85 Murat Tokcanôs house, Marmaris (ķahinbaĸ, 1998). 

ķahinbaĸ has designed various buildings that generally give attention to daylighting 

and spatial organization (Figure 3.85). He mentions that the Karadeniz Technical 

University (KATU) Sports Hall (Figures 3.86-89) is the project that started his 

adventure with daylight. KATU was the winning project of a national architectural 

competition held in 1969. The project, which consists of an indoor sports hall with a 

capacity of 1.500 people, a student's club, and a shopping center, was designed as a 

group of buildings. The most characteristic features of the sports hall and the 

student's club (currently used as a medical-social center) are the concrete structural 

components that span the wide interior spaces and also provide daylight by means of 

skylights. In the sports hall, these elements take the form of 2.5-meter-deep beams 

with skylights in between, while in the student's club, they are square grids and 

square skylights pouring daylight into the interior.227  

Ķlhan Kural depicts this buildingôs influence of Scandinavian simplicity and other 

characteristics of northern architecture.228 The sports hall exhibits contemporary 

 

 

227 Erkut ķahinbaĸ, ñErkut ķahinbaĸ 1968-1998 Mimarlēk Calēĸmalarēò, Yapē End¿stri Merkezi 

Yayēnlarē 1998. 
228 Ibid. 
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architectural attributes, including the incorporation of roof monitors into the roof to 

capture northern light in its cross-section, the building's integration with the terrain 

and sloping land elevations, and the sloped roof surface, which functions as an 

outdoor spectator tribune. He also stated that to understand and evaluate Erkut 

ķahinbaĸ's architectural works, it is important to have a comprehensive 

understanding of the prevalent architectural style during his formal education in the 

1950s-1960s. This period was marked by significant achievements in contemporary 

architecture, including notable architects like Le Corbusier, Louis Kahn, James 

Stirling, and Paul Rudolph. A legendary anecdote that impacted the architecture 

industry during this time was the account of Jorn Utzon's opera project, which was 

initially disregarded but later chosen by Eero Saarinen, a late addition to the jury 

who did not endorse the winning proposal.229 

  

Figure 3.86. KATU Sports Hall (ķahinbaĸ, 1998). 

 

 

229 N. Müge Cengizkan, ñIĸēĵēn Peĸinde Bir Mimar Erkut ķahinbaĸò, TMMOB Mimarlar Odasē, 

2015. 
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Figure 3.87 Section of the KATU Sports Hall (ķahinbaĸ, 1998). 

 

Figure 3.88 Section of the KATU Sports Hall (ķahinbaĸ, 1998). 

He pursues a career as an architect who investigates the diverse spatial experiences 

in the majority of his projects and embraces an experimental approach. Notably, he 

underscores that the most significant element of this exploration is daylight, which 

varies considerably and creates distinct atmospheres within space. In the Main Gym, 

all the openings are oriented towards the north to ensure even distribution of daylight, 

providing the healthiest environment for indoor activities. However, when 

implementing a similar structure in the adjacent building, the structural element is 

designed to face the roof above the circulation area, specifically the staircase, in four 

different directions. The intent is to achieve adequate illumination in the area 

throughout the day, establishing a space-time relationship, and creating a unique 

experience with the changing movement of the sun. Nevertheless, ķahinbaĸ noted 

that the openings, seen in Figure 3.89, in the main hall were closed due to heavy 

rainfall in the Black Sea region, resulting in leaks. He expressed disappointment over 
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this occurrence. This serves as a reminder that the design and materials used for such 

windows must meet high standards to ensure their proper functioning and durability, 

even in adverse weather conditions.230 

    

Figure 3.89 KATU Sports Hall  (ķahinbaĸ, 1998). 

ķahinbaĸ's intuitive abilities and insight play a significant role in the advancement of 

the project during the design phase. The author highlights that the spatial 

characteristics of the projected buildings, particularly the entrances and main 

circulation areas, are achieved through a careful integration of plan structure 

geometry and natural light. The principal focus of the architect's designs is the 

establishment of a layout scheme for the primary areas and entryways that are 

illuminated by natural light. 

The shading of the exterior of the Paradise Hotel is a notable feature (Figure 3.90). 

The exterior of the building displays a series of balconies that are arranged in a linear 

fashion and is accompanied by a second wall that has been constructed along with a 

rear wall. Similarly, the towers situated at the center and ends of the building are 

enclosed and shaded by a secondary lattice wall. According to Aran231, the peaceful 

and lyrical features of Scandinavian architecture are manifested in the interior 

 

 

230 ķahinbaĸ, interview. 
231 Kemal Aran, ñParadise Hotel, Erkut ķahinbaĸ 1968-1998 Mimarlēk Calēĸmalarēò, Yapē End¿stri 
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atriums through the quality of the light, the utilization of white color, and the 

undulating suspended ceiling. These elements establish a figurative common area 

that cultivates a feeling of ease and recognition for the individual utilizing the 

space.232 

 

Figure 3.90 Atrium and interior of the Paradise Hotel (ķahinbaĸ, 1998) 

  

Figure 3.91 Interior of Bilkent Doĵramacēzade Ali Sami Paĸa Mosque (retrieved 

from: https://www.tepe.com.tr/tr/dogramacizade-ali-pasa-camii) 

 

 

232 Erkut ķahinbaĸ, ñErkut ķahinbaĸ 1968-1998 Mimarlēk Calēĸmalarēò, Yapē End¿stri Merkezi 
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The interior of Bilkent Doĵramacēzade Ali Sami Paĸa Mosque (Figure 3.91) is 

impressive with its silence. Here, the silence does not come from the natural silence 

of the space, but rather from the space itself speaking sparingly. Undoubtedly, the 

mystical ambiance is crucial in a mosque, and silence triggers the mystical 

atmosphere. The mosque is shaded by aluminum bars on the exterior and opens up 

to the sky with a secondary glass dome predominantly using shades of blue on the 

interior. Another source of illumination in the main space is the circular skylights on 

the ceiling, reminiscent of ķahinbaĸ's signature, which open to the roof plane of the 

two side walls. These skylights flood the side walls with daylight. They also attempt 

to flow into a secondary space located below the main space on the basement level 

through gallery voids. Of course, they are not as effective in this secondary space as 

they are in the main space. The women's gallery, located one floor above the ground 

floor, overlooks the main space. A linear top light between the main space and the 

gallery space also allows illumination in this area. 233  
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CHAPTER 4  

4 CAMPUS CASE STUDIES 

4.1 Mersin University   

4.1.1 Project Brief  

The campus project was chosen through a limited architectural competition. 

Presently, the campus encompasses an area and faculty that exceeds originally during 

the competition project. Moreover, several buildings are still under construction 

designed by different architects and consultants. During the interview with Erkut 

ķahinbaĸ, an important point emerged: he was unable to be physically present on site 

during the construction and implementation phases of the project and had to rely on 

remote supervision instead. As we will see in the following sections, certain portions 

of the campus had to be altered due to economic constraints, leading to some design 

ideas being discarded.234 

4.1.2 Site Plan 

The MEU Campus is in Çiftlikköy, about 15 km from the city center.235 It was 

designed based on the site's natural topography and includes three main areas: the 

Faculty Buildings, social facilities, and the School of Medicine and University 

Hospital. These areas are located on the banks of three different hills, making them 

prominent features of the Campus. The School of Medicine and University Hospital 

can be alternatively accessed directly from the city without entering the campus. At 

 

 

234 ķahinbaĸ, interview. 
235 Mersin University History.ò Mersin University., https://www.mersin.edu.tr/university/history. 
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the same time, the faculty buildings, student dormitories, and social center are 

connected by a pedestrian bridge that crosses over the valley. However, this 

pedestrian bridge was not built according to do original design (Figure 4.1). 

 

Figure 4.1. Initial drawing of MEU campus master plan (ķahinbaĸ, 1998). 

The valley was transformed into a lively area with an artificial lake, an amphitheater 

that can seat 1500 people, and sports fields. The goal of this plan was to foster social 

connections within the Campus, provide a diverse range of activities, and preserve 

the natural environment. The axial planning applied here can be said to enhance the 

stimulus for the social and architectural experience. This axe started with the faculty 

of economics and administrative sciences and ends with the faculty of architecture. 

The arrangement of buildings that resembles a private green avenue. 

The Rectorate Building, Main Library, cafeteria, and buildings with multi-functional 

halls are arranged around a central ceremonial plaza, which serves as a hub for the 

Campus. These buildings are connected by an arcade and, as a result, create a large 

open square. The square is located at the center of an axis leading to the faculty 

buildings, making it a natural extension of the pedestrian traffic between faculties. 

These connections aim to foster a relationship between the University Square and 
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cultural events at the forum, integrating the university's cultural life with that of the 

city.236 MEUôS aerial campus view is seen in Figure 4.2. 

 

Figure 4.2 MEU Aerial view of the campus (retrieved from: 

http://tanitim.mersin.edu.tr/universitemiz/multimedya).  

As mentioned in the previous chapters, one of the vital considerations for ensuring 

adequate daylight in buildings is the initial construction of the site plan and the 

appropriate selection of strategies to the specific climate conditions.237 Considering 

Mersin's hot and humid climate, it is expected that the site plan and daylight-related 

strategies will be chosen accordingly. To achieve this, the orientation of the buildings 

in relation to the path of the sun should be carefully considered. One of the aims is 

to minimize direct sunlight exposure on the east and west facades, while maximizing 

it on the north and south facades.238 Shading is also critical to reduce heat gain, and 

can be achieved through natural means like trees and vegetation or architectural 

shading devices such as overhangs or awnings.239 Natural ventilation can help reduce 

the need for mechanical cooling, with site planning aimed at maximizing its potential 
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through prevailing winds, stack effect, or cross-ventilation. Landscaping can play a 

significant role in reducing heat gain and cooling outdoor spaces, while site layout 

can impact the amount of solar exposure and airflow a building receives, and 

reflective materials can also help to reduce solar heat gain.  Overall, a comprehensive 

approach to building design in hot-humid climates should take into account these 

various factors to create a comfortable and sustainable built environment.240  

 

Figure 4.3 Topology and shadow study of the MEU campus. 

Due to the high temperature and humidity, the site planning of the MEU campus 

should prioritize both daylight and cooling, in order to create comfortable areas both 

outside and within the buildings.241 The shadow diagram (Figure 4.3) indicates that 

the campus successfully incorporates strategies such as daylight density and blocks, 

achieved through careful spacing and height of building blocks. Figure 4.4 shows the 

wind diagram. The campus layout also takes into account the regional climatic 
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conditions, featuring elongated buildings with strategic placement to optimize air 

flow and the incorporation of shade trees (Figure 4.5).  

 

 

Figure 4.4 Wind diagram of the campus. 

   

Figure 4.5 Photos of courtyard of MEU 

The fragmented pattern of the campus orientation and building size allows for 

sufficient wind circulation, particularly as prevailing winds come from the west. 

Undeniably the topography of the site also plays a crucial role in contributing to the 

wind circulation since both side building gathered on top of the hill that east and west 

side located lower level. This campus design enables comfortable circulation 






































































































































































