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Abstract

This thesis explored the effective application of natural lighting in the design of faculty buildings to
enhance energy efficiency, sustainability, and occupant well-being. By reviewing existing literature
and extensively analyzing case studies, the research identified key strategies for optimizing natural
light, such as building orientation, window placement, and the use of reflective materials in academic
settings. The findings indicated that strategic architectural design could significantly reduce reliance on
artificial lighting, lower energy consumption, and improve indoor environmental quality. The study
provided practical guidelines for architects, while sturdily emphasizing on the use of daylighting
systems, such as skylights, light shelves, and adaptive technologies that respond to changing daylight
conditions. This research contributed best actionable insights for designing healthier{Thore conducive
educational buildings. Ultimately, it underscored the critical roles of natural @g in shaping
effective and inspiring educational spaces, advocating for a holistic approach fo ing design that
harmonizes environmental, economic, and social dimensions. ,\

Word count: 152 words. O
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Chapter One

Introduction

1.1 Background to the Study

The integration of natural lighting in architectural design has become a paramount consideration in the
quest for sustainable and energy-efficient buildings, aiming to enhance both thQﬁctional and

aesthetic qualities of educational environments. < O

/\

Natural lighting, often referred to as daylighting, is the practice of usi @Jral light from the sun to
illuminate building interiors. This approach, which dates bac@ ancient architecture, has seen
renewed interest in contemporary building design due to its nu%us benefits. Not only does it reduce
the dependency on artificial lighting, but it also p%’lé's significant health, environmental, and
economic advantages (Chung & Burnett, 202 k@&ntegration of natural lighting in architectural
design has been a focal point in sustainable)@ing practices and energy-efficient design, particularly

in educational settings where the w@alg and performance of students and staff are of utmost

importance. QQ\A

As higher education ins\'@ns expand and evolve, the design of faculty buildings plays a crucial role
in creating cond% arning environments. The application of natural lighting in these structures is
particularly ‘ééent, given the long hours students and faculty spend in these spaces. Daylighting can
enhance the aesthetic appeal of buildings, creating visually stimulating and pleasant environments. In
educational settings, the presence of natural light has been linked to improved academic performance,
enhanced concentration, and reduced absenteeism (Heschong Mahone Group, 1999; Li, Tsang, &

Cheung, 2020). Studies indicate that students exposed to natural light in their learning environments



tend to perform better on tests and exhibit higher levels of engagement and attentiveness (Boyce et al.,

2019).

Furthermore, research has shown that natural lighting can significantly impact the well-being and
productivity of building occupants. According to a study by Edwards and Torcellini (2002), natural
light enhances mood, increases alertness, and can improve academic performance. Moreover,
integrating natural lighting reduces energy consumption, leading to lower ope@l costs and a
smaller carbon footprint, which is essential for large, heavily utilized faw ldings (Dubois &
Blomsterberg, 2011). The design of faculty buildings, particularly @dedicated to specialized
disciplines such as Basic Medical Sciences, presents unique @enges and opportunities. These
buildings must meet diverse requirements, including lecture h@laboratories, offices, and communal
spaces, each with specific lighting needs. Effective na‘u@?bg ting strategies can significantly enhance

the functionality and aesthetics of these sp@%swring a conducive learning and working

environment (Karolides, 2023). . &
S

Given the specific needs of medica@ce facilities, such as precise visibility for laboratory work and
comfort for long hours of s@d research, a well-thought-out natural lighting design can make a

substantial difference im@uilding’s overall performance and user satisfaction (Knoop et al., 2020).

N\
1.2 Problem S@ent

Despite the well-documented advantages of natural lighting, its implementation in educational
buildings, particularly in developing countries like Nigeria, remains suboptimal (Abdul-Azeez &
Taiwo, 2022). This reliance on artificial lighting not only contributes to higher energy costs but also
negatively impacts the health and productivity of students and staff. Studies have shown that artificial

lighting, especially when used excessively, can lead to issues such as eye strain, headaches, and

2



reduced alertness, all of which are detrimental to the learning environment (Ekpenyong & Usman,

2020).

Moreover, the architectural design of some faculty buildings does not optimally utilize available
natural light, leading to dark, uninviting spaces that hinder the educational experience (Udoakah &
Essien, 2021). Addressing these challenges requires a critical re-evaluation of archite%l practices
and a commitment to implementing more sustainable, energy-efficient design sol@%that prioritize

the use of natural light in faculty buildings (Onifade et al., 2023). ,\

In the context of Lead City University, there is a noticeable la$ effective natural lighting
integration in the design of faculty buildings. This deficien fests in several ways, including
increased energy bills, diminished student performance, i@verall dissatisfaction with the learning
environment. For a specialized facility like the Facukb ilding of Basic Medical Science, inadequate
lighting can severely hamper educational a d\%arch activities, which require specific lighting
conditions for tasks such as detailed {;@%ﬁt' ns and precise experimental procedures (Thum &

Gustafsson, 2019). . Q
D

This core problem highli%& need for a comprehensive approach that not only meets the specific
lighting requiremen(s O;V\‘i

investigates th@ciples and benefits of integrating natural light into the architectural design of

ch a facility but also leverages the benefits of natural lighting. This thesis

education%kigﬁtutions, focusing on faculty buildings.
1.3 Aim and Objectives of the Study

The aim of this study is to explore the application of natural lighting in the design of faculty buildings

and to assess its impact on energy efficiency and occupant health. The specific objectives are:



1. To analyze the utilization of natural lighting in selected faculty building designs.

2. To identify best practices and innovative strategies for integrating natural lighting in in faculty
building designs.

3. To propose comprehensive design guidelines for integrating natural lighting in faculty
buildings.

1.4 Research Questions é
The study seeks to answer the following research questions: ’\(/

1. How is natural lighting utilized in existing faculty buildings? %
2. What are the best practices for the integration of nas ghting in the design of faculty

buildings? Q

3. How can natural lighting be effectively optimi%q the design of faculty buildings to meet its

specific needs? @
1.5 Significance of the Study '@

This study is significant for sovg&éasons. First, it contributes to the body of knowledge on
sustainable building practic@culaﬂy in the context of educational facilities. Second, it provides

architects and desig e@ practical insights and guidelines for incorporating natural lighting into
h;Td

faculty buildings@

potential for &Ved energy efficiency and occupant well-being. Finally, the findings of this research

, by highlighting the benefits of natural lighting, the study underscores the

can inform policy decisions related to building codes and standards, promoting more sustainable

construction practices in the educational sector (Reinhart & LoVerso, 2010).



1.6 Scope of the Study

The scope of this study is limited to faculty buildings within higher education institutions. It will focus
on the architectural design aspects related to natural lighting, including window placement, building
orientation, and the use of daylighting technologies. The study will consider both new construction and

retrofitting of existing buildings. Geographically, the research will concentrate on facu&uildings in

temperate climates, where the availability and intensity of natural light vary season@Q

1.7 Limitation of the Study /\
m@ieans that the findings may

not be fully applicable to faculty buildings in tropical or polar %o . Second, the study relies on case

This study has several limitations. First, the focus on temperate cli

studies and existing literature, which may not capture %%Qlances of individual buildings and their

®%

1.8 Operational Definitions of Terms 5&

o

Natural Lighting (Daylighting): &@ of using sunlight to illuminate interior spaces in faculty

specific contexts.

buildings, controlled by sen@timize lighting throughout the day, improving visual comfort and

reducing energy consurg&.
°

Faculty Buildings; Structures within higher education institutions consisting of classrooms, offices,

laborator@ther academic facilities designed with natural lighting strategies.

Energy Efficiency: Reduction of energy required to power lighting systems in faculty buildings,

achieved by strategic use of daylight to replace artificial sources.



Occupant Health and Well-being: Physical and psychological state of individuals using a faculty
building, directly influenced by natural lighting's ability to improve concentration, mood, and overall

productivity.

Daylighting Technologies: Systems like skylights, light shelves, and reflective surfaces to enhance

availability of natural light in indoor spaces. *

Conducive Learning Environments: Academic spaces optimized for teach@ learning, with

proper natural lighting that supports focus, comfort, and productivity. ’\

Carbon Footprint: Total reduction in greenhouse gas emission %ult of minimizing artificial

lighting in faculty buildings. Q

Q

Functionality of Spaces: Degree to which academic & are usable and efficient, enhanced by the

proper application of daylighting systems for mﬂ@ purposes.

Aesthetic Appeal of Buildings: Visua\&qg\ensory attractiveness of faculty buildings due to natural

lighting, which enhances occupaﬁ tisfaction.

Operational Costs: Ong g an01a1 savings associated with the day-to-day functioning of a faculty

building through the‘ap\hcat on of natural lighting.

User Satlsf@ Overall contentment of building occupants, evaluated based on their experience

with natumghting systems enhancing comfort and productivity.



Chapter Two

Literature Review
2.1 Conceptual Review

2.1.1 Natural Lighting

Natural lighting, or daylighting, is increasingly recognized as a critical component iii~the design of
educational buildings, including faculty buildings. The benefits of natural li @extend beyond

energy efficiency, influencing psychological well-being, productivity, ﬁoverall satisfaction of

occupants (Klepeis et al., 2022). %

Natural lighting, also known as daylighting, is the delibera@e of natural light to illuminate the
interior spaces of buildings. It encompasses the str teg&%acement of windows, skylights, light
shelves, and reflective surfaces to maximize the i and distribution of daylight. The primary

N

objective of natural lighting is to reduce %b&e on artificial lighting, thus conserving energy,
enhancing visual comfort, and improvin{@5\we

-being of occupants (Paule & Romera, 2019).

Daylighting strategies involve t@%rehensive analysis of solar angles, building orientation, and the
integration of architectura &en‘ts that facilitate the penetration and diffusion of natural light. By
harnessing the dyna@

are not only e@efﬁcient but also aesthetically pleasing and psychologically beneficial (Odeleye &

Okoro, 2(79{)/Q

aried qualities of daylight, architects and designers can create spaces that

2.1.1.1 Evolution of Natural Lighting in Architecture

Natural lighting has been a cornerstone of architectural design and human activity throughout history.
Early civilizations, including the Egyptians and Greeks, meticulously planned their structures to

maximize daylight use. Egyptian temples and Greek houses often featured courtyards and clerestory
7



windows that facilitated the entry of daylight into interior spaces (Plummer, 2012). This delves into the
chronological development of natural lighting, highlighting significant milestones and innovations

across different eras.

i.  Ancient Civilizations and Natural Lighting
a) Egyptian Architecture *
In ancient Egypt, the interplay of sunlight and architecture w. otal. Egyptian
builders designed their monuments to harness the power of Q,ysun, not only for

practical purposes but also for religious and symbolic @ The orientation of the
Great Pyramid of Giza is a testament to this, with @%igned to the cardinal points
and the internal chambers positioned to captur@ sun's rays during specific times of
the year. This alignment was intended t%%%ize the pharaoh's eternal union with the
sun god Ra, reflecting the civiliza{e’édeep connection with celestial bodies (Wright
& Jago, 2021). . \%\
b) Greek and Roman Inn S&\@ns

The Greeks and .ans further advanced the use of natural lighting. Greek temples
featured ope@onnades that allowed light to filter through, enhancing the spiritual
ambi{c/\xﬂ;h Parthenon, for example, used its strategic orientation and open structure
to@imize natural light (Mark, 1996).

\/%"?e Romans, known for their engineering prowess, introduced innovations like the
oculus and large windows. The development of the hypocaust system, which combined
underfloor heating with large windows, exemplified the Roman innovation in

integrating light and climate control. The Pantheon’s oculus, a central opening at the

dome's apex, allows natural light to flood the interior, creating a dynamic interplay of



ii.

light and shadow that changes with the time of day and seasons. This not only
illuminated the space but also had symbolic significance, connecting the earthly realm

with the heavens (Paule & Romera, 2019).

Medieval and Renaissance Developments

a)

b)

Gothic Architecture

During the medieval period, Gothic architecture revolutionized the us@\htural light.
Gothic cathedrals, such as Notre-Dame de Paris, were designQ}Qlevate the soul
towards the divine. Stained glass windows became a h ’Sk of Gothic cathedrals,
serving both aesthetic and didactic purposes. These \@WS depicted biblical scenes
and saints, transforming natural light into a ta color and narrative, symbolizing
divine illumination (Gonzalez, 2022). The@pulation of light in Gothic architecture
symbolized divine presence and spirit nscendence (Greenhalgh, 2020).
Renaissance Architecture @

The Renaissance marked a&;&}ﬁ o classical principles, with an emphasis on proportion,
symmetry, and the @mus use of natural light. Architects like Filippo Brunelleschi
and Leon B%Q\Alberti sought to create spaces that were both functional and
aesthetica\@pleasing. Brunelleschi’s design for the Florence Cathedral dome

incorpordted large windows at the base, allowing natural light to penetrate and

ébminate the vast interior space, enhancing its grandeur (Kruft, 1994).

Y

Leon Battista Alberti’s treatises on architecture further emphasized the importance of
light. He advocated for buildings that maximized natural illumination through
strategically placed windows and open courtyards. This period also saw the
development of linear perspective in art and architecture, which relied on a scientific

understanding of light and vision (Anderson, 2020).
9



il

iv.

The Industrial Revolution and Artificial Lighting

The Industrial Revolution brought a paradigm shift, with the widespread adoption of artificial
lighting. The advent of gas lighting and later electric lighting revolutionized how spaces were
illuminated, reducing reliance on natural light. However, the period also saw the construction
of factories and large public buildings with vast windows and skylights, designed to maximize
daylight during working hours (Schivelbusch, 1988; Wright & Jago, 2021). Q

Modernist Movement Q/

The early 20th century saw a resurgence of interest in natural lighég&iven by the emergence
of the Modernist movement, which emphasized simplicity, fu@ality, and the integration of
natural light. Architects like Le Corbusier and Frank ight were at the forefront of this
movement advocating for open plans, extensive g@ and the seamless integration of indoor
and outdoor spaces. rb

Le Corbusier’s designs, including the Rﬁ\ avoye, featured horizontal windows that provided
consistent natural light and Views.eifq\'e urrounding landscape. He famously stated, "Light is
the key to architecture,"” .u@oring his belief in the fundamental role of natural light in
creating harmonious%&e Corbusier, 1986; Cohen, 2020).

Frank Lloyd .W\QA&’S architectural philosophy also prioritized natural light. His iconic
Fallingwa&&ﬁse, with its extensive use of glass and open floor plan, exemplifies his
appr%’lbto blending indoor and outdoor spaces. Wright’s designs often featured large
windows, clerestories, and skylights to ensure that natural light permeated the interior spaces,
creating a sense of openness and connection with nature (Pallasmaa, 2020; Friedman, 2019).
Contemporary Sustainable Practices

In the 21st century, the focus has shifted towards sustainability and energy efficiency, leading

to innovative approaches in utilizing natural light. The advent of green building practices and

10



technologies has transformed how natural light is harnessed in modern architecture.
Contemporary designs incorporate advanced materials and technologies, such as light diffusing
panels, dynamic facades, and smart glass, to optimize daylight use while minimizing energy
consumption (Loonen et al., 2021). These innovations reflect a growing commitment to
creating buildings that are not only environmentally responsible but also conducive to the well-
being of their occupants. In educational settings, the integration of natural Q%bg has been
linked to improved student performance, reduced absenteeism, z@i}gnanced overall
satisfaction (Odeleye & Okoro, 2021). This ongoing evolution @wral lighting strategies
underscores the importance of aligning architectural de%with sustainability goals,
particularly in the context of faculty buildings where@@lity of the environment directly
impacts educational outcomes (Vazquez et al., 202@

2.1.1.2 Theoretical and Fundamental Principles Guj Natural Lighting

\®©

The theoretical underpinnings of naturg‘&ing are rooted in both the science of light and

architectural design principles. éc')\
i.  Key scientific princi e@i%de:
a) Reﬂectjo*& reflects off surfaces at an angle equal to its incidence. Reflective
surfa s’\'t'hin a building can help distribute daylight more evenly (Ghaffarianhoseini

% 2019).
\VRefraction: Light bends as it passes through different media (e.g., glass).

Understanding refraction is crucial for designing glazing systems that optimize light

entry while minimizing glare and heat gain (Mandic et al., 2021).

11



ii.

¢) Absorption: Surfaces absorb a portion of the light that strikes them. Materials and
colors used in interior finishes can influence the amount of light absorbed or reflected,
thereby affecting the overall daylighting performance (Almusaed & Almssad, 2020).
Architectural Design Principles
In architectural theory, concepts such as light direction, light distribution, and light control are
fundamental. The orientation of a building plays a critical role in determinQ\(XW sunlight
enters and moves through spaces. North-facing windows typically pro@/@mistent, diffuse
light, while south-facing windows receive direct sunlight, whicé&\be intense and require
shading devices to control glare and heat (Tregenza & Wilsonﬁ%).
The daylight factor (DF) is a key metric in daylighti , defined as the ratio of indoor
illuminance at a specific point to the outdoor ill)g@?ance under overcast sky conditions. A
higher daylight factor indicates better natur t availability inside the building. Effective
daylighting design aims for a balance wution of light, avoiding both underlit and overly

N

Several fundamental pr;n%gv guide the effective application of natural lighting in

architectural design: QQ

bright areas to ensure visual comfs

a) Dayli nomy

éu/autonomy refers to the extent to which natural light alone can satisfy the
é@tlng requirements of a space without the need for artificial lighting. This principle
\/ aims to maximize the use of daylight, reducing energy consumption and enhancing

occupants' comfort and well-being. Daylight autonomy is a key metric in assessing the

effectiveness of natural lighting in buildings (Santos et al., 2020).
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b) Orientation and Sun Path
Understanding the sun's path and the orientation of a building is crucial for optimizing
natural light. By aligning buildings and windows to take advantage of the sun's
movement, architects can ensure that spaces receive appropriate amounts of light
throughout the day and across different seasons. Szokolay (2014) highlights the

importance of solar geometry in designing buildings that maxi@daylighting

potential. < O
¢) Window-to-Wall Ratio (WWR) 6\

The window-to-wall ratio is a critical factor in determ the amount of natural light
entering a space. Larger windows typically all& light but can also lead to issues
like glare and heat gain. The WWR mus}&%arefully balanced to provide sufficient
light while mitigating potential drawla such as increased energy use for cooling
(Jakubiec & Reinhart, 2019).
d) Light Distribution and Dj ®
Natural light shoulQ%dlstrlbuted evenly throughout a space to avoid excessive
contrast and %ths can be achieved through the use of light shelves, diffusers, and
other axc@kural elements. A research study by Li and Tsang (2008) discusses various
desi ategles for achieving uniform light distribution, emphasizing the role of
@%rior architectural features.
\ef Reflectance and Interior Finishes
The materials and colors used inside a building significantly impact how light is
reflected and perceived. Lighter colors and reflective surfaces can help amplify natural
light. High-reflectance surfaces enhance the effectiveness of natural lighting by

bouncing light deeper into the space (Ghaffarianhoseini et al., 2019).
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f) Glare Control
While natural light is beneficial, excessive brightness can cause discomfort and reduce
productivity. Glare control strategies, such as shading devices, louvers, and blinds, help
manage the intensity and direction of sunlight. A study by Jakubiec and Reinhart (2019)
investigates the effectiveness of various glare control measures in office environments.

g) Thermal Comfort Q«
Natural lighting must be balanced with considerations for thermhal fort. Windows
and other openings that allow light can also let in heat. H@{ng (2002) discusses the
dual impact of daylight on visual and thermal comfort%cating for integrated design
approaches that address both aspects. Q

h) Building Envelope Design er
The design of the building envelope,%éding walls, roofs, and fenestrations, plays a
significant role in controlling ﬁt}\s@glight. Features like clerestory windows, atriums,

and skylights can enhanc‘e&(l&g

envelope design is @1 for achieving optimal daylight performance (Almusaed &

Almssad, 2020 Q
i) Integra@ith Artificial Lighting
®

Effec

penetration into deeper areas of a building. Building

natural lighting design often involves integrating natural and artificial lighting
é@'ems. Smart lighting controls and sensors can adjust artificial lighting based on the
\/ availability of natural light. This integration can significantly improve energy efficiency
and lighting quality (Santos et al., 2020).

j) Human Factors and Well-being

Natural light has a profound impact on human health and well-being. Exposure to

natural light can improve mood, productivity, and overall health. Boyce (2014) provides
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an extensive review of the psychological and physiological benefits of natural lighting
in indoor environments.

k) Sustainability and Energy Efficiency
Maximizing natural light contributes to sustainable design by reducing the need for
artificial lighting and decreasing energy consumption. Sustainable architecture often
incorporates natural lighting strategies to achieve energy efﬁciean‘A\reduce the
building's environmental footprint. According to Edwards ahd cellini (2002),
daylighting is a fundamental component of green building 6&68

1) Balancing Quantity and Quality %

Achieving the right balance between the quanti uality of natural light is crucial.
Overly bright areas can cause discomfort ﬁngare, while insufficient light can lead to
underlit spaces. Designers must consi tors such as light intensity, distribution, and

color rendering to create visua ﬁtfortable environments (Ghaffarianhoseini et al.,

2019). \(_)

2.1.1.3 Strategies for Integrating @al Lighting

i.

ii.

Daylighting Strateg@

Daylighting stsag& have become central to sustainable building design. These strategies aim
to maxin‘% \use of natural light while minimizing energy consumption and enhancing
occu %ell-being (Dubois & Blomsterberg, 2019).

Architectural Features

Incorporating architectural features such as atriums, courtyards, and open-plan layouts can
enhance the effectiveness of natural lighting. These elements create opportunities for daylight

to penetrate deeper into the building, providing even and consistent illumination. According to
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iii.

iv.

Andrade and Kuczynski (2021), these features significantly contribute to the overall
daylighting efficiency in sustainable building designs.

Tubular Daylighting Devices

Tubular daylighting devices (TDDs), also known as light tubes or solar tubes, capture sunlight
through a rooftop dome and channel it down a reflective tube into interior spaces. TDDs are
particularly effective in bringing natural light into areas of a building that areQ*am exterior
walls (Hassan et al., 2022). Q}O

Reflective Surfaces ’\

Utilizing surfaces and materials that enhance light reﬂection%enhance the distribution of
natural light within a space. The use of reflectiv. es and materials increase the
effectiveness of natural light, reducing the need ;%@tiﬁcial lighting and creating a brighter,
more pleasant environment. Light-coloured , ceilings, and floors, as well as the use of
light shelves and reflective finishes, ca wmaximize the penetration and diffusion of natural
light (Arabi & Dabiri, 2020). &;\\'

Daylight Harvesting AQ

Advances in buildir@als and technologies have further enhanced the ability to control
and utilize natua&ht. This technique involves using sensors and controls to adjust artificial
lighting egﬁ}the availability of natural light. When daylight levels are sufficient, artificial
light@’édimmed or turned off, leading to significant energy savings. Daylight harvesting
syéés can be integrated with building management systems for automated control and
optimization.

Low-emissivity (low-E) glass, for example, reduces heat gain while allowing visible light to
pass through, improving energy efficiency (Chen & Zhang, 2021). Automated shading systems,

such as motorized blinds and dynamic facades, adjust according to the position of the sun,
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optimizing natural light while minimizing glare and heat gain. Smart glass technologies, which

change transparency in response to light levels, offer additional control and flexibility (Sartori

et al., 2023).
vi.  Building Certifications and Standards

Green building certifications, such as LEED (Leadership in Energy and Environmental Design),
emphasize the importance of natural light in sustainable design. LEED standaQ%courage the
incorporation of daylighting strategies to reduce energy consumptiod and<improve indoor
environmental quality (Pacheco-Torgal, 2020). 6\

2.1.1.4 Importance of Natural Lighting %

The importance of natural lighting extends across various alns impacting energy efficiency,

occupant health, and environmental sustainability. Keyé@ include:

i.

ii.

Energy Efficiency \

Natural lighting reduces the need fa@gcial lighting, which accounts for a significant portion
of a building's energy consu %n By harnessing daylight, buildings can achieve substantial
energy savings and lo §e®raﬁonal costs (Zhao et al., 2020).

Visual Comfort

Well-desi @ylighting can create visually comfortable environments by providing balanced
light 1 and reducing glare. Natural light also enhances the color rendering of interior
sp%@?, making them more aesthetically pleasing and functional. As noted by Jelicic et al.
(2022), effective daylighting design contributes to creating visually comfortable environments

that support well-being and productivity.

17



iii. Environmental Impact
Utilizing natural light reduces the carbon footprint of buildings by lowering energy
consumption and associated greenhouse gas emissions. This contributes to the broader goals of
environmental sustainability and climate change mitigation (Guerreiro et al., 2021).

iv.  Aesthetic and Psychological Benefits
Natural light enhances the aesthetic quality of spaces, creating more inVitQa dynamic
environments. It also fosters a connection to the outdoors, which can im@@e psychological
well-being of occupants. According to Fisher et al. (2021), expos@&natural light positively
affects mood and creates a more engaging and pleasant enviro@.

v.  Health and Well-being Q
Exposure to natural light has been shown to i;@ve mood, reduce stress, and enhance
cognitive performance. Natural light suppovb adian rhythms, which regulate sleep-wake
cycles and overall physiological health: educational settings, students in naturally lit
classrooms tend to perform betteré_%t' ically and exhibit fewer behavioural issues (Clements

& Siskind, 2023). . QQ\
N\

2.1.2 Natural Lighting ir@ional Buildings

Educational buildi@%&signed to facilitate learning, teaching, and research activities. These
structures vary w@y in terms of size, function, and architectural style, reflecting the diverse needs of
education@ﬁtutions. They are critical spaces where the physical environment significantly impacts
learning, productivity, and well-being of students and faculty members alike. The design and
implementation of natural lighting within these structures play a pivotal role in creating conducive

learning environments.

Key types of educational buildings include:
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ii.

iii.

Primary and Secondary Schools

Primary and secondary schools form the foundational stages of formal education. These
buildings are designed to cater for younger learners, providing classrooms, laboratories,
libraries, recreational facilities, administrative offices, play areas and multipurpose halls. The
design of these spaces focuses on creating safe, stimulating environments that support various
learning activities (MacDonald & Avery, 2020). Q«
Specialized Training Facilities Q}O

Structures designed to provide vocational training, technical @ion, and professional
development, often including workshops and simulation en%nents. These buildings are
equipped with specific tools, machinery, and environm@gimulate real-world work settings.
This category includes institutions like technical,@ges, trade schools, and apprenticeship
centers (Adams et al., 2022). rb

Colleges and Universities @

Higher education institutions ené}%ﬁs colleges and universities that offer undergraduate,
graduate, and postgraduate@tion. Complex campuses comprising diverse building types
serving various fun@lat support the academic and extracurricular activities of students

and faculty (Wa Li, 2021).

2.1.2.1 Categori@gﬂfgher Education Institution Buildings

Higher ed@n campuses include numerous specialized buildings:

i.

Administrative Buildings
Administrative buildings house the offices for managing the institution's operations, including
admissions, finance, human resources, and academic administration. These buildings are

critical for the smooth functioning of the institution (Nair & Zimring, 2020).
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iii.

iv.

vi.

Library Buildings

Library buildings provide access to physical and digital resources for academic research and
study. They often include reading rooms, computer labs, and spaces for group study, playing a
central role in supporting the academic endeavours of students and faculty (Bland & Tschera,
2022).

Student Services Buildings Q«

These buildings support student needs outside of academics, offe n@rvices such as
counseling, health services, career centers, and financial aid 0@1. They are essential for
student welfare and holistic development (Kuk, 2022). %

Recreational and Sports Facilities Q

Recreational and sports facilities provide spaces %Qkysical activity, sports, and recreational
programs. These may include gyms, swi pools, sports fields, and fitness centers,
promoting physical health and wellness a}\&g students (Gibson & Manolessou, 2021).
Residential Buildings é@

Residential buildings offer ’&g accommodations for students and sometimes faculty. These
buildings include do@s, apartments, and residential halls, providing a living environment
that supports a&:@'&c and social life (Harrison & Schaefer, 2021).

Health a sh}cal Facilities

Heal@ medical facilities include clinics, hospitals, or medical schools associated with the
in&(tion. They offer healthcare services to students and staff and serve as training grounds for

medical students (Stokols, 2020).
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vii.

viii.

ix.

Research Centers and Laboratories
Research centers and laboratories are dedicated to scientific research and experimentation
across various disciplines. These facilities are equipped with advanced technology and
equipment to support innovative research (Becker et al., 2022).
Cultural and Performing Arts Centers
Cultural and performing arts centers house spaces for cultural events, performd *, galleries,
or museums. These buildings support the cultural and artistic expres@gf the academic
community (Hoffman, 2021). 6\
Support Services Buildings %
Support services buildings provide maintenance, IT s wsUistainability initiatives, and other
logistical support. They ensure the efficient operat%o the institution's infrastructure (Schmidt
& Bach, 2022). rb
Academic Buildings @
Academic buildings encompass aé_)%bt res directly supporting academic activities, including
faculty buildings. They ate @e structures within higher education institutions, designed to
support teaching, leq®§nd research activities. These buildings vary significantly in their
design and fum&\\ity, tailored to meet the diverse needs of various academic disciplines and
pedagogi lgpdroaches (Zimring et al.,, 2021). The primary types of academic buildings
incluQ@ture halls, laboratories, classrooms, and workshops.
\a{ Lecture Halls
Lecture halls are large rooms equipped to facilitate lectures, presentations, and
discussions for sizable audiences. These spaces often include tiered seating to ensure
clear sightlines for all attendees and advanced audio-visual equipment to enhance the

delivery of content. The design of lecture halls emphasizes acoustics, visibility, and
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b)

technology integration to create an optimal learning environment. Studies have shown
that well-designed lecture halls can significantly impact student engagement and
comprehension (Bridges & Gibson, 2023).

Laboratories

Laboratories are specialized facilities equipped for scientific research and practical
learning. These spaces are essential for disciplines such as chemistry,Q\égy, physics,
and engineering, where hands-on experimentation and resear@/@integral to the
curriculum. Laboratories are designed with safety in min@w&tporating features such
as fume hoods, emergency showers, and secure store@r hazardous materials. The
layout and equipment in laboratories are c ly updated to keep pace with
advancements in technology and scientific @dologies (Vijayakumar et al., 2022).
Classrooms

Classrooms are fundamental (@Q;ents of academic buildings, providing spaces for
d

teaching smaller groups\(_tiéﬂ

adaptable, supporti%%ious instructional methods, including lectures, group work,

nts. These rooms are designed to be flexible and

and interac@ming. Modern classrooms often feature moveable furniture,
interacti@iteboards, and connectivity for digital devices, allowing for a dynamic

a cgildf)orative learning environment (Roksa & Arum, 2021).

dQ%rkshops

Workshops are specialized areas designed for hands-on training or artistic production,
often found in technical, vocational, and arts education programs. These spaces are
equipped with tools, machinery, and materials necessary for practical training in field.

The design of workshops emphasizes safety, accessibility, and functionality, ensuring
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that students can engage in practical tasks effectively and safely (Harrington &
McKinney, 2022).
Academic buildings play a crucial role in shaping the educational experiences of students and
faculty. Well-designed academic buildings can enhance learning outcomes, foster collaboration,
and support innovative teaching practices. The quality of the physical learning environment has
been linked to improved student performance, satisfaction, and retention @Moreover,
academic buildings that incorporate sustainable design principles contri u@ the institution's

overall sustainability goals and create healthier learning spaces (R@Q& Dammann, 2023).

2.1.3 Faculty Buildings %

Faculty buildings often referred to as a faculty office buil@ or academic building are integral
components of higher education institutions designe cally for faculty members. designed to
support the work of academic staff and fostel\daoration between faculty and students. These
buildings include faculty offices, conferenc }s, and other amenities that support the academic and

administrative roles of faculty. \C')\

.$Q

i.  Faculty Offices Q

Faculty ofﬁce.s ervate or shared spaces where faculty members conduct their work,
includin, re@l, teaching preparation, administrative duties, and student consultations.
These s are essential for providing a conducive environment for intellectual work and
pr%ﬂyy for sensitive discussions. The design of faculty offices often includes ergonomic
furniture, adequate storage, and access to technological resources, ensuring that faculty have

the necessary tools and comfort to perform their duties effectively (Hancock et al., 2020).

ii. Conference Rooms and Meeting Spaces
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iii.

iv.

vi.

Faculty buildings also include conference rooms and meeting spaces where faculty can
collaborate, hold meetings, and conduct seminars or workshops. These rooms are equipped
with technology to facilitate presentations, video conferencing, and collaborative work. The
availability of such spaces supports interdisciplinary collaboration and fosters a sense of
community among faculty members (Gao et al., 2019).

Additional Amenities Q«

Many faculty buildings offer additional amenities such as lounges, daness rooms to
enhance the work-life balance of faculty members. These spaé&vide opportunities for
informal interactions, relaxation, and self-care, contributing @overall well-being and job
satisfaction of faculty (Tucker, 2021). QO

Classrooms and Lecture Halls: Spaces for te%@ and learning, equipped with modern
technological tools to enhance the education. rience (Booth & Pritchard, 2022).

Research Laboratories: Specialized f%es for scientific and technical research, often
requiring precise lighting and envég)ﬁ'&: al controls (Barrett et al., 2019).

Support Facilities: AncﬂlQ%aces such as libraries, IT centers, and administrative offices

that support the over@ioning of the academic environment (Miller, 2020).

Faculty buildings p@al role in supporting the professional activities and well-being of faculty

members. The @y and functionality of these spaces can significantly impact faculty productivity,

job satisﬂ@ and the overall academic environment. Well-designed faculty buildings facilitate

effective teaching and research, promote collaboration, and help attract and retain high-quality faculty.

By providing spaces that meet the diverse needs of faculty, institutions can foster a supportive and

thriving academic community.

2.2 Design Considerations
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Designing faculty buildings with effective natural lighting requires an all-inclusive approach,

integrating architectural design, environmental analysis, and building performance criteria. Key design

considerations include:

ii.

iii.

iv.

Site Orientation and Climate Analysis: The first step in designing for natural lighting is
analyzing the site’s orientation and climate. The position of the building relativ{o the sun’s
path, prevailing winds, and local weather patterns influences the amount ar@dty of daylight
that can be harnessed. For example, in temperate climates, south-faci ggu'ﬁﬂations maximize
sunlight exposure, while in hot climates, minimizing direct s%@an reduce cooling loads
(Fabbri & Lee, 2021). O

Window Design and Placement: The size, shape, a@acement of windows are critical to
optimizing natural light. Large, strategically pl Qdows can enhance light penetration, but
they must be carefully designed to avoi@ such as glare and excessive heat gain. High-
performance glazing, such as lovg-kg%ss, can help control light transmission and improve
thermal performance (Baker & NQqﬁ\lant, 2022).

Skylights and Atriums‘&orporating skylights and atriums can significantly improve
daylighting in deep-ﬁkbareas that traditional windows cannot reach. These features introduce
light from a‘t(tfi\gto iding even and diffuse illumination throughout the space. Skylights with
diffusin @men‘[s or automated shading can help control light levels and prevent glare
( n@&es et al., 2020).

Interior Layout and Space Planning: The interior layout of the building should facilitate the
flow of natural light. Open-plan designs, minimal interior partitions, and the use of light-

transmitting materials can enhance light distribution. Positioning key functional areas, such as
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classrooms and offices, near windows can maximize their access to natural light (Gibson &
Williams, 2023).

v.  Shading and Glare Control: Effective daylighting requires controlling glare and heat gain.
External shading devices, such as overhangs, louvers, and pergolas, can block direct sunlight
while allowing diffuse light to enter. Internal shading devices, such as blinds and curtains,
provide additional control and flexibility for occupants (Keller et al., 2021). Q«

vi. Energy Efficiency and Sustainability: Integrating natural lighting(withs/energy-efficient
systems and sustainable design practices is essential for reducing ’%gilding’s environmental
impact. This includes using daylight sensors and controls to @ artificial lighting based on
available daylight, incorporating energy-efficient H\Q tems, and selecting sustainable
building materials (Sullivan et al., 2022). er

2.3 Empirical Review

O
2.3.1 Impact of Natural Lighting @

)

The impact of natural lighting on buildis%c&cupants has been extensively studied, revealing numerous
benefits across various settings.®rkers in naturally lit environments report fewer instances of
eyestrain, headaches, and fa\&. The presence of natural light also positively influences mood and

motivation, contribL(;lg\%va ore pleasant and effective work environment (Elzeyadi, 2020).

In educationalf@ronments, natural lighting has been shown to significantly enhance academic
performaweduce stress, and improve overall well-being. In office settings, natural light has been
linked to increased productivity, job satisfaction, and overall health. Research indicates that students in
naturally lit classrooms perform better on tests, have higher attendance rates, and exhibit fewer

behavioral problems compared to those in artificially lit environments (Mills et al., 2023).
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I. Academic Performance
Extensive research demonstrates the positive impact of natural lighting on academic
performance. Key studies include:

a) Heschong Mahone Group (1999): This seminal study found a strong correlation
between daylighting and improved student performance. Students in classrooms with
the most daylight progressed faster in reading and math comp@*o those in
classrooms with the least daylight. Q}O

b) Nicklas and Bailey (1996): This study analyzed the perfé&we of students in daylit
schools and found that students in naturally lit %mments performed better
academically and had higher attendance rates tl& in artificially lit environments.

¢) Woolner et al. (2007): Research conduct;@the UK highlighted the importance of
natural light for student well-being a emic success. The study found that well-lit
classrooms improved student co, &Qation and reduced absenteeism.

II.  Health and Well-being Benefits &;\\'
The health and well-bein%@ﬁts of natural lighting are well-documented. Key findings
include: QQ\

a) Circa(ﬁ@ythms: Exposure to natural light helps regulate circadian rhythms, which
ar. cgse(al for maintaining healthy sleep-wake cycles. Properly aligned circadian

éb‘thms contribute to overall health, reducing the risk of sleep disorders and associated
\/ health problems (Chellappa et al., 2022).

b) Mental Health: Natural light exposure has been linked to reduced symptoms of
depression and anxiety. It is particularly effective in mitigating Seasonal Affective
Disorder (SAD), a type of depression that occurs during the darker months of the year

(Hansen et al., 2021).
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¢) Visual Comfort and Eye Health: Natural light provides a balanced spectrum of light,
reducing eyestrain and discomfort compared to artificial lighting. This is particularly
important in educational settings where prolonged visual tasks are common (Jin et al.,

2023).

2.3.2 Benefits of Natural Lighting

Studies on the outcomes of natural lighting integration in educational buildin@hlight several

positive results as benefits, including: ’\(/

I1.

I11.

Enhanced Learning Environments: Studies have consi shown that students in
classrooms with ample natural light achieve better a results as it improves academic
performance and student engagement. Natural hg &CGS concentration, comprehension,
and information retention, contributing to a m&ectlve learning experience (Klepeis et al.,
2023). @

Health and Well-being: Exposuré ral light is crucial for maintaining circadian rhythms,
which regulate sleep- Wake @s and overall physiological health. Natural light has been
linked to reduced inci e@f depression, anxiety, and Seasonal Affective Disorder (SAD). In
educational settm students and faculty members benefit from improved mood, reduced stress
levels, an e@ed overall well-being (Chellappa et al., 2022).

Ener& ngs: By reducing the need for artificial lighting, natural lighting significantly
low energy consumption and operational costs. Buildings with effective daylighting
strategies can achieve substantial energy savings, contributing to environmental sustainability

and financial efficiency (Gou et al., 2022).
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IVv.

VI

2.3.3 Techniques and Methods for Effective Day}a

Aesthetic and Architectural Value: Natural lighting enhances the aesthetic quality of interior
spaces, creating more inviting and dynamic environments. The interplay of light and shadow
adds visual interest and depth, making spaces more appealing and inspiring (Kim & Kim, 2023).
Enhanced Indoor Environmental Quality: Natural light improves indoor environmental
quality by providing a connection to the outdoors, enhancing ventilation, and reducing the
build-up of pollutants from artificial lighting sources. This leads to he Qiefs and more
comfortable indoor environments (Liu et al., 2023). Q}O

Sustainable Development: The use of natural lighting supports b@%ﬂsustainability goals by
reducing the building's carbon footprint and reliance on non%vable energy sources. This
contributes to the overall environmental performa%gi sustainability of educational

RO

institutions (Pacheco et al., 2022).

\®©

To implement effective daylighting, a range’&whniques and methods are utilized:

i.

ii.

il

N

Building Orientation and S'@hnning: By orienting the building to optimize solar exposure

and using site featu ke vegetation and topography, designers can enhance daylight
N

availability and g&) aker & Steemers, 2023).

Window a@azing: High-performance glazing materials, such as low-emissivity (low-E)
ho

glass,
Y

placement of windows are designed to maximize light entry and distribution (Huang et al.,

r the transmission of visible light while reducing heat gain. The size, shape, and

2022).

Skylights and Roof Monitors: These features introduce daylight from above, providing even
illumination to large, open spaces. Modern skylights often incorporate diffusing elements to
spread light uniformly (Liu et al., 2023).
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iv.

vi.

Light Shelves and Reflectors: These horizontal surfaces placed above windows reflect
daylight deeper into the interior, improving light distribution and reducing the need for artificial
lighting (Foster et al., 2023).

Daylight Harvesting: This technique involves the use of sensors and controls to adjust
artificial lighting based on the amount of available daylight. When natural light levels are
sufficient, artificial lighting is dimmed or turned off, leading to significant enﬁkvings (Gou
et al., 2023). <;f;:>

Shading Devices and Control Systems: Automated shading &s, such as blinds and
louvers, adjust according to the position of the sun, optimizing%ight while minimizing glare

and heat gain. Dynamic facades and smart glass technr@glso play a role in managing light

levels (Andersen et al., 2022). er

2.3.4 Challenges Encountered in Implementing Dibbal Lighting Strategies

\®©

Implementing natural lighting strategies in @y buildings presents several challenges:

i.

ii.

Glare and Heat Gain: Bala sufficient daylight while minimizing discomfort from glare
and excessive heat is ry challenge. Glare can cause visual discomfort and reduce the
usability of sp.acegx)vhl e excessive heat gain can increase cooling loads and reduce thermal
comfort (Wa ’\i., 2023).

Archit I Constraints: Adapting existing structures to accommodate new daylighting
st%@es can be complex and costly. Retrofitting older buildings with modern daylighting

technologies often requires significant structural modifications and careful planning (Kats et al.,

2022).
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iv.

Cost Implications: The initial investment costs for advanced glazing, daylighting systems, and
shading devices can be high. While these investments typically result in long-term energy
savings, the upfront costs may be a barrier for some institutions (Eley et al., 2023).

Maintenance and Durability: Ensuring the longevity and performance of daylighting
components is essential for maintaining their effectiveness. Regular maintenance of glazing,
shading devices, and control systems is necessary to prevent degradation arQ*re optimal

performance over time (Harris et al., 2023). <
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Chapter Three

Research Methodology

3.1 Research Design

Research methodology refers to the systematic approach and techniques used to collect, analyze, and
interpret data to answer specific research questions or hypotheses. It encompassesQV&gll research
design, data collection methods, data analysis techniques, and procedures t t@ie the research
process. A well-defined research methodology ensures that the study is (@Q‘[ed in a structured and

rigorous manner, leading to valid and reliable results (Creswell, 2014%

This chapter details the research methodology employed to e he application of natural lighting

m@n case studies of existing educational

strategies.

in the design of faculty buildings. Specifically, it fi

buildings that have successfully integrated natural 1i

N\

The research design is centered on a quaki%case study approach. This method allowed for an in-

depth exploration of how natural lig@% utilized in faculty buildings, providing a comprehensive

understanding of design prir%k@%llenges, and outcomes.

3.2 Case Study Selecti&

Case studies weése ected based on their relevance to the research objectives. Specifically, the
selected l&ﬂ/@are recognized for their innovative use of natural lighting within educational settings.
By focusing on buildings that have successfully integrated natural lighting, the research aimed to
identify effective design strategies, materials, and technologies that enhance both the aesthetic and

functional qualities of educational spaces.
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3.3 Data Collection Methods
Data was collected using a combination of methods to ensure a robust analysis:

i.  Site Visits: Where possible, visits to the selected buildings to observe the implementation of
natural lighting strategies, taking note of spatial arrangements, materials used, and overall

effectiveness. *
ii.  Architectural Plans Review: Examination of design documents and @Qctural plans to
understand the conceptualization and technical details of natural li k@in egration.
iii.  Online Research: Utilizing online resources such as academig. s, architectural websites,

and digital archives to gather detailed information abo% se studies. This includes virtual

tours, published articles, and expert reviews.

'z§\
3.4 Data Analysis 6
O

The analysis of case studies focused on e\@«';g the application of natural lighting within the

selected buildings with the following ke{‘%\%a s serving as the framework:

i.  Identification of Natu@éﬁ%ﬁing Strategies: Reviewing architectural plans, published
articles, and online, résotirces to identify the specific strategies employed, such as the use of
skylights, cl@indows, light shelves, and reflective surfaces.

ii. Assessn;séof Spatial Layout: Analyzing how the spatial organization of the building
SIIp{(/gd the penetration and distribution of natural light. This includes examining the
orientation of spaces, the placement of windows, and the use of open versus enclosed areas.

iii.  Evaluation of Material Use: Investigating the materials used in the building’s construction
that enhance natural lighting, such as translucent materials, reflective surfaces, and light-

coloured finishes.
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3.5 Case Studies Analysis
3.5.1 Case Study One — Erasmus Brussels University, Faculty of Applied Sciences and Arts
(Faculty Building).

3.5.1.1 Locational Information

Located in Anderlecht, Brussels, Belgium, this architectural project was completed in & Designed

by B-architecten, the structure spans an area of 9,000 square meters. OQ
.G

\‘
Fig 3.1: @ior View of Erasmus Brussels University Faculty
Source: (httt} .archdaily.com/960024/erasmus-university-college-b-architecten)

3.5.1.2 Buildil)%bcription

L. Tﬁt&ding is strategically located near Dansaertstraat, in a lively and trendy district of
Brussels.
II. A prominent structure featuring a modern and transparent design with a heavy-set finishing

touch.
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The building features contemporary architecture with an emphasis on sustainability and energy
efficiency.

The building’s ground floor features an open, sunken, and covered recreation ground,
connecting seamlessly to the square outside through a full glass facade.

It accommodates more than 1,000 students and includes two auditoriums, 40 classrooms, a
library, a cafeteria, and various meeting areas. Q\

The building utilizes energy-efficient glass, light-colored interior ﬁreljgand sustainable

building materials to enhance natural lighting and reduce energy ¢ ’Skption.

)

, :
BFig 3.2: Cafeteria of Erasmus Brussels University Faculty
S%@’)Qttps://www.archdaily.com/ 960024/erasmus-university-college-b-architecten)

3.5.1.3 Spatial Accommodation

The building includes variety of spaces designed for different purposes, such as auditoriums lecture

halls, laboratories, seminar rooms, administrative offices, cafeteria, library, student common areas and

study landscape.
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Fig 3.3: Library of Erasmus Brussels Universit Ity
1t§

Source: (https://www.archdaily.com/960024/erasmus-um llege-b-architecten)

s://www.archdaily.com/960024/erasmus-university-college-b-architecten)

i&.& Courtyard View of Erasmus Brussels University Faculty
Sourc

3.5.1.4 Framework Analysis

The Erasmus Brussels University of Applied Sciences and Arts extensively used natural lighting in its
design. The building features large glass facades that allow ample daylight to penetrate the interiors,

significantly reducing the need for artificial lighting during the day.
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Fig 3.5: Lobby of Erasmus Brussels Uniw@y Faculty

Source: (https://www.archdaily.com/960024/erasmus-uniyersity-college-b-architecten)

D
3.5.1.5 Appraisals 6
O

Some of the design highlights of the Eras@ussels University Faculty that can be adopted in

similar projects include the following: &Co\

1.

ii.

1il.

1v.

R\

The design emphas@@n spaces and flexibility to accommodate different teaching and
learning styles.

The buildin@ reduced reliance on artificial lighting, leading to significant energy
saving b

legzgn design and ample natural light contributed to an aesthetically pleasing environment.
The design strategically positioned its spaces to maximize light distribution throughout the
building.

The open layout and transparent design foster interaction, inclusivity and accessibility.
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vi.  The use of glass facades allows natural light to flood the interiors, creating a pleasant and
productive environment.
vii.  The connectivity between the indoor and outdoor spaces creates a seamless experience for

students and staff.

A number of shortcomings were identified from the analysis of the Erasmus Bms&University

Faculty's design. These shortcomings include: OQ

i.  Large windows can sometimes result in excessive glare, requiring th&{: of shading devices.
ii.  The heavy reliance on glass might pose challenges in terms y efficiency and climate

control, especially during extreme weather conditions
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é‘g 3.6: Ground Floor of Erasmus Brussels University Faculty
SN{rg!(https://www.archdaily.com/ 960024/erasmus-university-college-b-architecten)
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’bQ‘ ig 3.7: First Floor of Erasmus Brussels University Faculty
SM: (https://www.archdaily.com/960024/erasmus-university-college-b-architecten)
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’bFig 3.8: Second Floor of Erasmus Brussels University Faculty

S&e: (https://www.archdaily.com/960024/erasmus-university-college-b-architecten)
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V)
ig 3.9: Third Floor of Erasmus Brussels University Faculty

Sources s://www.archdaily.com/960024/erasmus-university-college-b-architecten)

\®
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university-college-b-architecten)

beg 3.10: Fourth Floor of Erasmus Brussels University Faculty
(https://www.archdaily.com/960024/erasmus-

S
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Fig 3.11: Section View of Erasma@lssels University Faculty
Source: (https://www.archdaily.com/96(Wrasmus-university-college-b-architecten)

3.5.2 Case Study Two — College l@lth Sciences (COHES), Bowen University (Faculty

Building). ¢ $
3.5.2.1 Locational InformaﬁéQ

R
@t}g
\#
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Located in Iwo, Osun State, Nigeria, this project was completed in 2002.

Plate 3.1: Approach View of College of Healtl@lces (COHES), Bowen University

Source: F,B\@k (2024)

3.5.2.2 Building description . ,&

L.

II.

II1.

IV.

The college is situated within Baéy\lniversity's main campus in Iwo, Osun State, Nigeria.

Q

The building is characteﬁz@ny its functional design and emphasis on creating a conducive

learning environmen’b

Dedicated to hﬁﬁ top-notch education in various health-related fields.

The Col@ of Health Sciences comprises multiple departments, including Anatomy,
Pl@ggy, Medicine, Surgery, Nursing Science, Physiotherapy, Public Health, Medical
Laboratory Science, and Nutrition and Dietetics.

The layout promotes interaction and collaboration among students and faculty.
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Plate 3.2: Laboratory View of College of Heal§ icnces (COHES), Bowen University

Source: Field

3.5.2.3 Spatial Accommodation @
Q)

The facility includes lecture halls, laborﬂga\:s, faculty offices, a library, and student lounges.

(2024)

. $
3.5.2.4 Framework AnalysisQQ

The design of the C@ Health Sciences at Bowen University integrated natural lighting through

the use of large @

laboratories,éaommon areas receive sufficient daylight, reducing reliance on artificial lighting and

s and courtyards strategically placed. These features ensured that classrooms,

creating a healthier indoor environment for students and staff

46



Plate 3.3: Lecture Hall of College of Health Sciences ( ES), Bowen University

Plate 3.4: Laboratory Interior of College of Health Sciences (COHES), Bowen University
Source: Field work (2024)
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Plate 3.5: Laboratory Interior of College of Health Scienc
Source: Field work (ZOZQ

}\Q\

OHES), Bowen University

Plate 3.6: Courtyard of College of Health Sciences (COHES), Bowen University

Source: Field work (2024)

3.5.2.5 Appraisals
48



Some of the design highlights of the College of Health Sciences (COHES) that can be adopted in

similar projects include the following:

i.  The building’s design incorporated courtyards and light wells that facilitate natural ventilation
and lighting, improving indoor air quality and reducing energy costs.
ii.  Clearly defined zones for different functions (teaching, research, administration) improving
efficiency. OQ
iii.  Built with locally sourced, durable materials to withstand the regiona 1i£@(¢.

iv.  Thoughtful landscaping provided outdoor learning spaces and %@d the building's aesthetic.

A number of shortcomings were identified from the analysf he College of Health Sciences

(COHES) design. These shortcomings include: Q

i.  Managing heat gain in a tropical chmate ca allenging, necessitating the use of shading

devices and ventilation strategies. %

ii.  The reliance on natural Ventlla be challenging during extreme weather conditions,

necessitating supplemental q&gdmcal systems.
¢

O
&
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Plate 3.7: Laboratory View of College ciences (COHES), Bowen University

of Hef@
Source@ork (2024)
3.5.3 Case Study Three - College of @al Sciences, Yobe State University (Faculty Building).

3.5.3.1 Locational Information.Q\A
Located in Damaturu, Yo &, Nigeria, this project was completed in 2012.
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Plate 3.8: Exterior View of College of Medical Scien e State University

O

Source: Field work (202@

)

Plate 3.9: Faculty Entrance of College of Medical Sciences, Yobe State University
Source: Field work (2024)
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3.5.3.2 Building description
I.  Designed to cater to the medical education needs of the region, it combines functionality with a
simple aesthetic.
II.  The building is designed to support rigorous academic and clinical training.

II.  The building uses materials that enhance natural light while maintaining thermal comfort.

IV.  The construction primarily uses concrete and local materials, ensuring susta@ky and ease

of maintenance. < 0

}We 3.10: Lecture Hall of College of Medical Sciences, Yobe State University
Source: Field work (2024)
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3.5.3.3 Spatial Accommodation

°
The college includes lectur(%@s, laboratories, clinical training rooms, administrative offices, and

student study areas. ’&
3.5.34 Framew% lysis

The college\}%p oyed a combination of clerestory windows, atriums, and light wells to bring natural

light into interior spaces. Solar shading devices are used to control glare and heat gain.
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Plate 3.12: Side View of College of Medical S@ces, Yobe State University

Source: Field w@%)
3.5.3.5 Appraisals @

Some of the design highlights of the C‘QPJ}Q%Q f Medical Sciences that can be adopted in similar

projects include the following: @

i.  The design opt1m1ze§®ut prioritizes functionality and accessibility.
ii.  Natural ligh "g’\gon ibuted to a sustainable design by lowering the demand for artificial
lighting. 6
iil. Sp{/ signed for community health initiatives and practical training.
iv.  Materials and design were chosen to withstand local environmental conditions and provide
long-term durability.
A shortcoming was identified from the analysis of the College of Medical Sciences design. This

shortcoming includes:
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1. Balancing natural light with thermal comfort in an arid climate can be difficult, requiring
careful design and material choices.
3.5.4 Case Study Four - Faculty of Engineering, University of Lagos (Faculty Building).

3.5.4.1 Locational Information

Located in Lagos, Nigeria, this project was completed in 1970. \
\S

\J R
\;&ate 3.13: Entrance of Faculty of Engineering, University of Lagos
Source: Field work (2024)

3.5.4.2 Building description
I.  One of Nigeria’s leading engineering schools, known for its rigorous academic programs and
contributions to engineering research and development.

II. It reflects the architectural style of the era, focusing on functionality and durability.
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II.  These facilities are designed to cater to various engineering disciplines such as, Civil
Engineering, Mechanical Engineering, Electrical and Electronics Engineering, Chemical

Engineering, and Systems Engineering.

IV.  The construction of the Faculty of Engineering buildings employs a mix of traditional and

A

modern materials, including concrete, bricks, glass, and metal.

AR

Plate .@ck View of Faculty of Engineering, University of Lagos

6 Source: Field work (2024)
\?:b
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Plate 3.15: Courtyard Linking Departments at Faculty of Engig University of Lagos
Source: Field work (2024) Q
3.5.4.3 Spatial Accommodation Q

The facility includes lecture halls, laboratories, worksh@culty offices, and collaborative spaces for

students. The design emphasizes functionality a@ility.

a SN

Plate 3.16: Courtyard of Faculty of Engineering, University of Lagos
Source: Field work (2024)
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Plate 3.17: Lecture Hall Side view of Faculty of Engineeri@'ersity of Lagos
Source: Field work (2024)
3.5.4.4 Framework Analysis Q

The Faculty of Engineering at the University of Lagos@porated natural lighting primarily through

large windows and open courtyards. These des@ents allow daylight to penetrate deep into the

building, illuminating lecture halls, laborato@gnd offices without extensive use of artificial lighting.

N\
3.5.4.5 Appraisals . A@&C‘)

Some of the design highlig ?the Faculty of Engineering that can be adopted in similar projects

include the followin@

1. The bu@ featured wide corridors and large windows, which enhance natural lighting and
VM%OH, creating a more comfortable environment.

ii.  The designs focused on durability and longevity, ensuring that the facilities remain functional
for extended periods.

iii.  The building's design enhanced energy efficiency by reducing the reliance on artificial lighting.
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A shortcoming was identified from the analysis of the Faculty of Engineering design. This

shortcoming includes:

i.  Over time, the building has faced maintenance challenges, particularly with regard to ensuring
consistent thermal comfort and addressing wear and tear.

3.5.5 Case Study Five - Faculty of Arts, University of Ibadan (Faculty Building). \
3.5.5.1 Locational Information QQ

Located in Ibadan, Oyo State, Nigeria, this project was completed in 4%) t was designed by

architects Maxwell Fry and Jane Drew. %

xterior View of Faculty of Arts, University of Ibadan

’b Source: Field work (2024)
3.5.5.2 B&@g description

I.  One of the oldest faculties at the University of Ibadan, established when the university itself
was founded.
II.  The initial design was overseen by British colonial architects as part of the broader university

planning.
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The Faculty of Arts occupies a central position on the expansive university campus.

The original buildings were constructed using colonial-era materials, such as brick and mortar,
while more recent additions have incorporated modern materials like reinforced concrete and
glass.

The architectural style reflects a blend of traditional and contemporary elements, aiming to
preserve the historical significance of the faculty while accommodating modeQa

The faculty comprises various departments, including English, History,@ophy, Religious

Studies, and Languages and Linguistics. 0&

Plat : Side View of Faculty of Arts, University of Ibadan
60 Source: Field work (2024)
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Plate 3.20: Bird-Eye View of Faculty of Arts, Univers@ badan
Source: Field work (2024)

3.5.5.3 Spatial Accommodation Q

The facility includes lecture theaters, seminar rooms, ésf@ offices, a library, and student common

areas. The layout promotes interaction and collatﬂ@

Plate 3.21: Side View of Faculty of Arts, University of Ibadan

Source: Field work (2024)

61



3.5.5.4 Framework Analysis

The Faculty of Arts employed natural lighting through large windows and open corridors. These
features ensure that lecture halls, seminar rooms, and offices are well-lit during the day, enhancing the

academic environment.

G, g & ’
£ -

Plate QZJ\C
O

ou
’b Source: Field work (2024)

rtyard/Seat-Out of Faculty of Arts, University of Ibadan
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Plate 3.23: Courtyard of Faculty o University of Ibadan

Source: Fiel (2024)

3.5.5.5 Appraisals \

Some of the design highlights of the EaBulty of Arts that can be adopted in similar projects include the

following: i $

ii.

iil.

1v.

The building's_ histdrical significance and architectural beauty enhanced campus identity and

cultural Vgo
The i@a
ar}a(

ademic performance.

1on of natural light and well-designed spaces positively impacts student well-being

Natural lighting complemented the historic architecture, preserving its aesthetic value while
enhancing functionality.
The design reduced the need for artificial lighting, supporting the university's sustainability

goals.
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A number of shortcomings were identified from the analysis of the Faculty of Arts design. These

shortcomings include:

i.  Some parts of the building faced issues related to maintenance and modernization, impacting
their functionality and comfort.

ii.  The building might benefit from modernization and upgrades to meet currmaducational
standards and technological advancements. QQ

3.5.6 Case Study Six - Faculty of Basic Medical Science, Unive%%lbadan (Faculty
Building). 0
3.5.6.1 Locational Information Q E

Atn s

Plate 3.24: Lecture Hall Entrance of Faculty of Basic Medical Science, University of
Ibadan

\/ Source: Field work (2024)

The Faculty of Basic Medical Sciences is located within the University of Ibadan's main campus,
adjacent to the College of Medicine and the University College Hospital (UCH). This positioning

fosters close integration between theoretical studies and clinical practice. The faculty benefits from the
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region's abundant natural light, making it ideal for implementing natural lighting strategies. this project

was completed in 1950. It was designed by architects Maxwell Fry and Jane Drew.

Plate 3.25: Lecture Hall Approach of.F\l%y of Basic Medical Science, University of Ibadan

&@ Field work (2024)

3.5.6.2 Building description \{
I.  The building feature dern design with elements of tropical architecture. It includes clean
lines, large '@s, and louvered panels to balance aesthetics and functionality.
The build@is divided into three wings for different departments, connected by central atriums
with ghts. The slightly off-axis orientation maximizes natural light while minimizing
direct sunlight during peak hours.
II.  The design incorporates passive cooling through cross-ventilation, light shelves for deeper light
penetration, and minimal reliance on artificial lighting during the day.
II.  Designed to accommodate around 1,500 students and 150 faculty members, with flexible

spaces that can be adapted for various needs.
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IV.  Spaces are allocated to maximize comfort and functionality, with special attention to natural

lighting and adaptability.

culty of Basic Medical Science, University of Ibadan

Plate 3.26: Faculty Research Cente-@
. $ rce: Field work (2024)

3.5.6.3 Spatial Accommod¢\1\§\\

The faculty include{c:%’ﬁheatres, laboratories, offices, and common areas. Laboratories are on the

north side for co@ent light, while lecture theatres use clerestory windows. Offices benefit from large

windowquit/Qnews of the surrounding greenery.
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Plate 3.27: Seat-Out at Faculty of Basic M¢dical Science, University of Ibadan

Source: F@k (2024)

3.5.6.4 Framework Analysis .
N

The Faculty of Basic Medical Scie&@t\t the University of Ibadan effectively uses natural lighting

through large windows, and@ves, enhancing visibility and reducing reliance on artificial light.
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Plate 3.28: Lecture Hall Interior of Faculty of Basic Medic@ie ce, University of Ibadan

Source: Field work (20

Plate 3.29: Seminar Room/Laboratory of Faculty of Basic Medical Science, University of
Ibadan

Source: Field work (2024)
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3.5.6.5 Appraisals

Some of the design highlights of the Faculty of Basic Medical Science that can be adopted in similar

projects include the following:

i.  Energy Efficiency: Reduced reliance on artificial lighting and air conditioning.
ii. Enhanced Learning Environment: Improved visibility and a pleasant atmos

iii.  Aesthetic Appeal: The dynamic interplay of light and shadow enhancet u lding’s visual

appeal. ’\
A number of shortcomings were identified from the analysis of the F$r of Basic Medical Science.

These shortcomings include: Q

i.  Glare Issues: Glare in certain areas during spec@@s of the day.

ii. Inconsistent Lighting: Uneven light dis@ in some spaces.
ili. = Thermal Comfort Issues: Potential;@leating in areas with extensive glass.
iv.  Maintenance: High maintena\@\aﬁremen‘[s for large windows.

3.5.7 Case Studies AdoptionsQ\A

Based on the appraisgl@ the analysed case studies, the integrated design approach for the new

N

faculty building ‘éil&yls on:

1. S]Rt;@e Design: Using energy-efficient materials and integrating natural lighting to reduce
energy consumption and enhance the indoor environment.

2. Functional Zoning: Clearly defining zones for different functions such as teaching, research,
and administration to improve operational efficiency.

3. Climate Control: Implementing strategies to manage glare and heat gain, ensuring thermal

comfort in various weather conditions.
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4. Durability and Maintenance: Choosing durable materials and establishing a maintenance plan
to ensure long-term functionality.
5. Historical Preservation: Balancing modernization with the preservation of historical and

cultural significance where applicable.

By incorporating these strategies and addressing the limitations highlighted in the case s&es, the new

faculty building will offer a conducive, sustainable, and efficient learning environn@%r students and

ot C
9

3.6 Conclusion %

In conclusion, the analysis of the six case studies—Erasmus Qs University, Faculty of Applied
Sciences and Arts; College of Health Sciences, Bowen Up'b ity; College of Medical Sciences, Yobe
State University; Faculty of Engineering, University‘&lgos; Faculty of Arts, University of Ibadan;
and Faculty of Basic Medical Science, Uni é&t of Ibadan provides valuable insights into the
effective design of faculty buildings. E{ ’\s'e tudy highlights the importance of integrating natural

lighting, ensuring sustainable pr: , creating functional and flexible spaces, and maintaining

historical and cultural signiﬂ@?

These insights will Qe &ental in informing the design of the new faculty building, ensuring it is

not only aesthe@ pleasing and functional but also sustainable, durable, and culturally significant.

\*
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Chapter Four

Site Analysis and Design Synthesis

4.1 The Study Area

Oyo State, located in southwestern Nigeria, is renowned for its rich cultural heritage and historical
significance. Established in 1976, the state has its capital in Ibadan, one of Africa's Q%&cities. The
state boasts a diverse population, a vibrant economy, and significant con@/@hs to Nigeria's
educational and political landscape. Its climate, a blend of savannah an ’%{Vegetaﬁon, supports a
robust agricultural sector, which drives the state's economy alongside%&md manufacturing. A well-
developed road network enhances transportation and conngCtiity, making Oyo State a hub for

economic activities and investments. Q

O

Ibadan, the capital of Oyo State, is historically &@mt and situated approximately 120 kilometers
northeast of Lagos. The city lies on the fr@f the rainforest and savanna regions, experiencing a
tropical climate with distinct wet and %&%&sons. Established in the 1820s, Ibadan quickly became an
important military and commerc'&%ter. During the British colonial period, it served as the capital of
the Western Region and h. Q:e retained its status as a prominent cultural and educational hub. Its
architecture reﬂectsé%\&

f traditional Yoruba designs and colonial influences. With a population

exceeding 3 mi @Ibadan is one of Nigeria's largest cities and a melting pot of various ethnic groups,

predominis{tglhe Yoruba.

Ibadan is renowned for its educational institutions, making it a significant educational hub in Nigeria.
The city is home to The University of Ibadan, established in 1948, holds the distinction of being
Nigeria's oldest university and the first to be founded in the country. Over the years, it has set a high

standard for higher education and research in Nigeria, becoming a beacon of academic excellence.
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Another prominent institution in the city is The Polytechnic, Ibadan, which is well-known for offering
a diverse range of technical and vocational programs. This institution plays a vital role in equipping
students with practical skills and knowledge needed in various industries. In addition to these public
institutions, Ibadan is home to several private universities and colleges. These private institutions
further enrich the city's educational landscape, providing students with a variety of options for

<
(<

Ibadan's historical significance, diverse population, and strong emphasis (& ion make it stand

pursuing higher education and professional training.

out as a prominent educational and cultural beacon. The city's rich aca history, coupled with its
vibrant cultural heritage and strategic location, continues to attr@u ents and scholars, reinforcing

its status as a cornerstone of education in Nigeria. Q

4.1.1 Site Location 6r§
of ®%

sic'Medical Science is located at Lead city University,

Ibadan, Oyo state. \C-;\\'
Q

&
i

O
&

The site of the Proposed Faculty Building
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When selecting a site, the foc@ d be on several key criteria to ensure the site provides a

4.1.2 Site Selection Criteria

conducive learning environ@%nd integrates well with the existing campus and community. To

ensure an effective st’ é@on, the following were considered:

i. Proxi Campus
Pﬁ\b@hzing selecting a site within or very close to the main campus. This proximity ensures
that students and faculty can easily access the new building without significant travel. It
promotes a sense of community and facilitates collaboration with other departments. Being
close to the campus core means that students can move between classes, laboratories, and

libraries efficiently, maximizing their learning experience.
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iii.

iv.

Accessibility

Ensuring that the site is accessible by major roads and public transport is crucial. A location
that is well-served by existing transportation networks to facilitate the daily commute for
students, faculty, and staff. Good accessibility also means that visiting lecturers, external
examiners, and guest speakers can reach the site easily, enhancing the academic environment.
Additionally, ease of access is important for emergency services to ensure%%& and quick
response times. (JO
Infrastructure and Utilities ’\

The site should have access to essential utilities like water, %city, and internet. Reliable
infrastructure is non-negotiable for a medical science , where laboratories, classrooms,
and offices require uninterrupted power and hi ed internet for research and learning
activities. Also, the feasibility and cost of e)@ ng existing utilities to the site if necessary.
This includes ensuring there are adequ te er and waste management systems to handle the
faculty’s needs. (_)

Space for Development , Aé

The site should haw@ent space not only for the initial construction but also for potential
future expansio ?%oca‘uon with enough room to build lecture halls, laboratories, offices, and
recreatlo%gdg for students. Additionally, ample space for parking is important, considering
the n ’ér of students and staff who may drive to the campus. Planning for future growth is
es;ﬁal, as the faculty may need to expand its facilities to accommodate more students or new
programs.

Environmental Considerations

Choosing a site that allows for sustainable building practices. This includes ensuring the

location can take advantage of natural lighting and ventilation, reducing the building’s energy
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consumption. Choosing a site that minimizes harm to the local ecosystem and incorporates
green spaces can create a healthier and more pleasant environment for everyone. Sustainable
practices not only benefit the environment but also reduce operational costs in the long term.

vi.  Soil and Topography
Thorough soil testing and assessing the topography of the site to ensure it is stable and suitable
for construction. The land should not require extensive modification, which *costly and
time-consuming. A stable and well-drained site is essential to avoid struttural issues in the
future. Understanding the geological characteristics of the site he@'&lanning the foundation
and construction processes more effectively. %

vii.  Safety and Security QO
Safety and security are paramount. Choosing a g&Qﬁ a secure area to ensure the safety of
students, faculty, and staff. Additionally, the st ould be designed with security features such
as adequate lighting, controlled access %and surveillance systems. A safe environment is

essential for creating a conduciv‘e&éjﬁu atmosphere and for protecting the university’s assets

&
4.1.3 Site Analysis Q’Q\

and resources.

Selecting the right @votal in a design proposal, as it profoundly impacts both the project's
development an final outcome. Environmental and geographical characteristics, such as micro-
climate, %@aphy, temperature, humidity, and vegetation, play a critical role in determining the site's
suitability. Key elements like water bodies, access routes, trees, the local climate, and utility lines
influence the building layout. Additionally, proximity to existing features affects the design's form,

aesthetics, and cost-efficiency. Conducting a comprehensive site analysis ensures that the design
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objectives are met, facilitating the harmonious integration of the site and structure while reflecting the

surrounding environment.

$J7€ ANALYSIS

PROPOSED FACULTY | o) sv|\wOLA FOLAJIMI AYODELE CRITICS: N | scae
OF BASIC MEDICAL LOU/ PGE/OOS0SE ARL. OGUNTUNDE DAVID v

SCIENCES,LEAD CITY | spvanNcED ARCHITECTURAL DESIGN ARC. OLANIYAN MARTINS 22

UNIVERSITY, IBADAN. STUDIO Il LARC 721> ARP. (DR.) OLUDARE OBALEYE |2023| FAGE

Fig 4.2: Site Analysis

D
(@ Source: Field work (2024)

i.  Site Ac’cs@ility
Th@posed site offers easy and convenient access for both vehicular and pedestrian traffic.

The site is accessible from the major roads surrounding the university, ensuring smooth transit

for students, faculty, and visitors.
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iii.

iv.

vi.

Proximity to Public Utilities

The site boasts excellent access to essential infrastructure, including well-maintained roads,
reliable electricity, potable water, advanced telecommunications, and robust security systems.
This ensures that the new faculty building will have all necessary services to operate efficiently.
Drainage and Topography

The site features a gentle, evenly distributed slope, which is advantageous forQﬁmction. Itis
essential to design the site to direct rainwater flow towards desigrlate@=€ollection areas,
ensuring efficient drainage and water management. Proper draina@% prevent waterlogging

and maintain the integrity of the building’s foundation. %

Vegetation QO

The site is currently covered with dense Vegetati}thcluding tall grasses, shrubs, and large
trees. These will need to be cleared to pre e area for construction. However, careful
planning will ensure that valuable tree a}i\ggreen spaces are preserved or replaced to maintain
an environmentally friendly cam é)\

Soil Condition . A@

The site features a @a\erite soil foundation, ideal for construction and landscaping. Its
suitability ensu@cable foundations for the project. This type of soil is particularly
advantag%s(éﬁe to its natural durability and stability, providing a strong foundation for
stmc@and facilitating effective landscaping efforts. Overall, the soil condition of the

sekéd site plays a pivotal role in shaping the feasibility, durability, and sustainability of the

proposed construction project.

Wind Direction
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The site is influenced by both the north-east trade wind and the south-west trade wind. The
north-east wind brings cool, dusty conditions, while the south-west wind offers cold humidity,
providing natural comfort. Proper ventilation is crucial, so the building’s long sides should be
positioned to maximize airflow and natural cooling, enhancing indoor air quality and thermal
comfort.

vii.  Sunlight and Temperature Q«
Managing solar gain and temperature is vital for the proposed faculty b@illding. The building’s
orientation should minimize excess heating while strategically plaé&lar panels to maximize
the capture of solar radiation throughout the day. This apprc%ill harness solar energy to
power the building, reducing energy costs and promoti nability.

4.2 Project Analysis and Design Synthesis

4.2.1 Brief Analysi 6r§
®%

The proposed Faculty of Basic Medical @es at Lead City University represents a significant
expansion of the university's academicﬁ%ngs and research capabilities in healthcare. Establishing
such a faculty can attract top-tier.ﬁ@ty and students interested in medical sciences, thereby elevating
the university's profile in the\éd of healthcare education. It also aligns with the growing demand for

skilled healthcare p@%&o Is in Nigeria and globally, contributing to workforce development in

critical healthc%rbépas.

Additionzﬁb&e construction and development of the faculty represents a strategic initiative to meet
the growing demand for healthcare professionals while enhancing the university's reputation and

impact in the field of medical education and research.
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4.2.2 Brief Development

Several spaces were identified as common across all five case studies examined in this study. These
spaces underwent critical analysis to determine their required standards, capacity, and specific

functions within a Faculty of Basic Medical Science building. These spaces include:

1. Classrooms 1i.  Laboratories :*

1.  Offices iv. Lecture H

v.  Library Vi. Studf«eas

Q
QO

Design considerations for the proposed faculty buildin eps%)asses both functional requirements and

4.2.3 Design Considerations

aesthetic elements that support and enhance it rational efficiency. Here are key design

considerations: @
Q)

i.  Functional Layout: Design &ca\that facilitate effective teaching, research, and learning
experiences. This includ%@srooms, laboratories, simulation rooms, and study areas that are
flexible, accessible, anid.equipped with advanced technology.

ii. Health and@w: Prioritize health and safety considerations with features like well-
Ventila@aces, adequate lighting, ergonomic furniture, and emergency response systems to
eﬁsq% secure and comfortable environment for students, faculty, and staff.

iii.  Accessibility: Ensure accessibility for all individuals with disabilities, including barrier-free
entrances, ramps, elevators, and accessible restrooms, to promote inclusivity and compliance

with accessibility standards.
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iv.

vi.

vii.

viii.

ix.

Natural Lighting: Incorporate ample natural lighting through strategically placed windows
and skylights to enhance indoor environments, reduce energy consumption, and improve
occupant well-being and productivity. Utilize daylighting strategies that minimize glare and
optimize natural light distribution throughout the building.

Ventilation: Implement effective ventilation systems to maintain indoor air quality, control
temperature, and reduce the spread of airborne contaminants. Incorp(Qe*mechanical
ventilation with energy-recovery systems to enhance energy efficiénc hile providing
adequate fresh air circulation throughout the building. ’\

Sustainable Design: Integrate sustainable design principles %s energy-efficient systems,
natural lighting, green building materials, and wa rvation measures to minimize
environmental impact and operational costs. er

Technological Integration: Plan for robus frastructure, including high-speed internet,
digital learning tools, and telemedicine %\gities to support modern educational practices and
research advancements in healthczé_e;\\'

Collaborative Spaces: Cre ollaborative spaces such as meeting rooms, lounges, and
interdisciplinary hu@foster teamwork, innovation, and knowledge exchange among
students, facultys&healthcare professionals.

Aestheti% I: Design a visually appealing campus that reflects the institution’s identity
and ;@’b’es a conducive learning environment. Consider landscaping, outdoor seating areas,
arhéwork that inspire creativity and well-being.

Flexibility for Future Growth: Plan for future expansion and adaptability with modular
designs and flexible spaces that can accommodate evolving educational needs and

advancements in medical sciences.
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4.2.4 Conceptual Development

The core concept driving the design of the Faculty of Basic Medical Sciences building is

“Daylighting”. An intentional strategy to harness natural light as a primary light Qrc within the

indoor environment. This approach not only prioritizes sustainability by reducin@e} gy consumption

but also enhances occupant well-being and performance. 0
@_tarchtect
GLAes
SKYLIGHT. REFLECTORS
mém“’ m E
LIGHT WELL ROOF MONITOR
ATRIUM LIGHT DUCT
ReFLECTORS a
} ASS
SHELF /" ReFLECcTORS
GLAes I EE v,
LIGHT SHELF EXTERNAL REFLECTORS
CLERESTORY REFLECTIVE BLINDS

A J
\) Fig 4.3: Daylighting Concept

S<ur®ps://www.arch20.com/natural-lighting-in-architecture/)

By strategic@;eg‘rating ample glazing, skylights, and light shelves, the aim is to optimize natural
light penc%‘on deep into the building's interior spaces. This design strategy promotes visual comfort,
minimizes reliance on artificial lighting during daylight hours, and fosters a connection to the natural

environment.
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Incorporating advanced daylighting controls and shading systems will further enhance energy
efficiency by dynamically adjusting lighting levels based on available natural light. This ensures that

lighting conditions are always optimal for learning, research, and collaboration within the faculty.

4.2.5 Functional Relationship Q\

The functional relationship chart portrays a comprehensive depiction of ho@es interconnect
within the facility. This visual mapping enables designers to swif@&cem which areas are
interconnected and which are distinct. Such clarity facilitates stratef%tioning of related spaces in

close proximity and isolation of unrelated ones. Moreove@ chart aids in zoning decisions,

promoting a design that optimizes functionality througt]‘ lg%g‘and efficient space organization.
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Table 4.1: Schedule of Accommodation

SPATJAL ANALYSIS

Source: Field work (2024)

NO OF UNITS DIMENSIONS | TOTAL AREA
LECTURE HALL 56 2.9m X 135.1m 116m2
ENTRANCE TERRACE 1 2.4m X 5.7m 15m3
RECEPTION 1 .1m X 5.7m 52m=
GENERAL OFFICE 1 3.2m X 3m am?
HEAD OF DEFT. OFFICE 6 5.7m X 5m 46m?
LECTURER OFFICE 30 3.9m X 5m 111m3 :
PROFESSOR OFFICE 18 2.4m X Bm 7m? i
SENIOR PRINCIPAL OFFICE 10 4.2m X 5.7m 24m? !
FACULTY LIBRARY 1 4.2m X 3.9m 16m2 |
ICT ROOM o 42m X 3.7m 13m> |
CONVENIENCES 3 1.2m X 1.8m 2m !
STAIR HALL 1 5.1m X 4.7m 102m? i
SECRETARY 20 2.7m X 57m E4mz !
DEAN OFFICE 1 9.5m X 5.7m 49m? !
MEETING ROOM 2 FIm X 5.7m 105m '
SECRETARY 3 3.7m X 4.2m 15m* !
SEAT OUT 1 2.4m X 5.7m 13m2 :
COURT YARD 1 5.7m X 5.7m 35m> !
RESEARCH LABORATORY = 1.2m X 1.8m 6am= !
|
PROPOSED FACULTY | o) Av|WOLA FOLAJIMI AYOPELE CRITICS: N | scace
OF BASIC MEDICAL LOU/PE/OOSOSE ARE. OGUNTUNDE DAVID 3
SCIENCES, LEAD CITY | spvAaNCcED ARCHITECTURAL DESIGN ARL. OLANIYAN MARTING
UNIVERSITY, IBADAN. STUDIO [l LARC 721 AR{- (DR) OLUDARE OBALEYE |2023| PAGE 23

4.2.7 Construction Méthods and Materials

4.2.7.1 Methods

i Concpete Construction

a) Cast-in-Place Concrete: Used for foundations, columns, and structural walls to

provide strength and stability.

b) Precast Concrete: Prefabricated concrete elements for efficiency and quality control in

construction.
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ii.  Steel Frame Construction
Structural steel frames for large spans and flexibility in building layout, allowing for future
modifications.
ili. Masonry Construction
a) Brick Masonry: Used for exterior facades to provide thermal insulation and aesthetic
appeal. Q«
b) Block Masonry: Used for non-load-bearing walls and partitions Wit e building.
iv.  Wood Frame Construction ’\

Timber framing for low-rise sections or interior partit% providing flexibility and

sustainability benefits. Q

v.  Composite Construction ’bQ

Combines different materials like concrete eel to optimize structural performance and
construction efficiency. \:
4.2.7.2 Materials \c@
i.  Exterior Finishes o @

a) Brick: Trad@nd durable option for facades, offering thermal insulation and
aestheti %%tility.

b) M&Q
@een systems.

&Glass: Energy-efficient glazing systems for windows and curtain walls, enhancing

nels: Lightweight and durable, used for modern architectural finishes and rain

daylighting and building aesthetics.
ii.  Roofing Materials
a) Roof Membranes: Waterproof and durable membranes for flat and low-slope roofs,

ensuring long-term protection.
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b) Metal Roofing: Durable and energy-efficient option for sloped roofs, offering aesthetic
flexibility.
ili.  Interior Finishes
a) Drywall: Common for interior partitions and ceilings, providing fire resistance and
acoustic insulation.
b) Flooring: Options include vinyl, carpet tiles, and ceramic tiles for durQ%\and ease of
maintenance in high-traffic areas. (/O
¢) Ceiling Systems: Suspended acoustical ceilings for soundabsorption and integration of
lighting and HVAC systems. %
iv.  Structural Insulation QO
a) Spray Foam Insulation: Provides sup@ thermal resistance and air barrier
performance in walls and roofs. rb
b) Fiberglass Insulation: Traditi @ ption for thermal and sound insulation, used in
cavity walls and roof spacé_.;\\'
4.2.8 Building Services . Aé
4.2.8.1 Mechanical Service@kng, Ventilation, and Air Conditioning (HVAC):
i. HVAC System@ntralized systems designed to provide thermal comfort and indoor air
quality cc&gﬂroughout the building.
ii. Air ]@ling Units (AHUs): Units that circulate and filter air, providing fresh air intake and
tem\p(rature control.
iii.  Chilled Water Systems: Cooling systems using chilled water circulation for air conditioning.

iv.  Boiler Systems: Provide hot water or steam for heating and domestic use.
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4.2.8.2 Electrical Services
i.  Power Distribution: Distribution of electrical power from the main supply to outlets and
equipment throughout the building.
ii. Lighting Systems: Interior and exterior lighting solutions designed for energy efficiency and
occupant comfort.
ili. Emergency Power Systems: Backup generators or uninterruptible powQﬁ;ply (UPS)
systems to ensure critical operations during power outages. (J
iv.  Lightning Protection Systems: Safeguards against lightning stril@l%ﬂrotect the building and
its occupants. %
4.2.8.3 Plumbing and Sanitary Services QO

i.  Water Supply Systems: Supply of potable wa@( drinking, sanitation, and firefighting

purposes. rb
ii.  Sanitary Systems: Drainage and disp sa\Q wastewater and sewage from sinks, toilets, and
other plumbing fixtures. é_;\\'
iii.  Fire Protection Systems: @etection and suppression systems, including sprinklers, fire
alarms, and smoke d@ s'to ensure safety.
4.2.8.4 Communicatio 5*1 Security Systems
i. Telecomglgon Systems: Network infrastructure for data, voice communication, and
inter%’bcess throughout the building.
ii. Sec\uéty Systems: Surveillance cameras, access control systems, and intrusion detection
systems to protect building occupants and assets.
4.2.8.5 Vertical Transportation
i.  Elevators and Lifts: Vertical transportation systems to facilitate movement between floors,

ensuring accessibility for all occupants.
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ii.  Stairs: Staircases providing alternative means of vertical circulation, promoting physical
activity and emergency evacuation routes.
4.2.8.6 Environmental and Sustainable Systems
i.  Daylighting and Natural Ventilation: Incorporation of design strategies to maximize natural
light and ventilation, reducing energy consumption.
ii. Energy Management Systems: Monitoring and control systems to optimize Q%y usage and

enhance building efficiency. <
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Chapter Five

Conclusion and Recommendation

5.1 Project Appraisal

The exploration of natural lighting in faculty building design represents a critical inquiry into
sustainable architectural practices aimed at enhancing occupant well-being, energ@iency, and
environmental stewardship. Through meticulous research and analysis, this the@/@i luminated the

potential benefits and challenges associated with the integration of n. light into educational

environments. %

Key findings have underscored the positive impact of n ighting on student performance,
productivity, and overall satisfaction. Additionally, t @@cal investigation has identified various
design strategies and technologies that optimize d ting, such as building orientation, window
placement, shading devices, and light redirecg%stems. However, challenges such as glare control,
thermal comfort, and design ﬂexibilit&&%ﬁ%‘[' be addressed to fully realize the benefits of natural

lighting in faculty building design @

Q
5.2 Conclusion Q

In conclusion, the gp,ph

ication of natural lighting in faculty building design represents a holistic
approach to @ectural innovation that prioritizes human-centric design principles and environmental
responsibility. Through strategic architectural interventions, such as proper building orientation,
optimized window placement, the use of reflective materials and the use of daylighting systems,
architects can optimize daylighting while minimizing reliance on artificial lighting while improving

visual comfort and well-being.
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The findings indicate that harnessing the inherent qualities of natural lighting systems can significantly
reduce energy consumption, enhance indoor environmental quality, and improve user satisfaction.
Moreover, the research highlights the value of daylighting as a fundamental design consideration in
educational facilities and the importance of considering daylighting strategies from the early stages of

design, emphasizing an all-inclusive approach that balances environmental, economic, and social

dimensions. é
5.3 Recommendations ’\Q/

Based on the findings of this research, the following recommenda% proposed for architects,

designers, and educational institutions involved in faculty buildi jects:

I.  Prioritize Daylighting Design: Place greater en@ on daylighting design considerations

from the conceptualization phase to max1mlzt8 enefits of natural lighting.

II.  Utilize Daylighting Simulation Tools I rporate daylighting simulation tools and software
to evaluate and optimize daylighti (%stﬁgles during the design process.

III. Promote InterdlsclpllnarAnglaboratlon Encourage collaboration between architects,

engineers, and other@ lders to ensure holistic design solutions that address both technical

and aesthetic i@sﬁ natural lighting.

IV. Invest in ant Education: Educate building occupants about the benefits of natural
li htl%’dld encourage behaviours that support daylighting, such as adjusting window
treatments and minimizing obstructions to daylight penetration.

V. Monitor and Evaluate Performance: Implement post-occupancy evaluations to assess the

actual performance of daylighting strategies and identify areas for improvement to ensure long-

term effectiveness in future projects.
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VI. Stay Updated on Best Practices: Stay abreast of latest research, technologies, and best
practices in daylighting design to continually improve the effectiveness and efficiency of

natural lighting solutions.
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