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Abstract

Natural lighting and ventilation are essential components of building design and operation
that help to create environments that are favorable for learning, working, and general well-
being. However, the inability of many academic buildings to efficiently utilize these natural
resources causes a number of problems that have an impact on energy usage and occupant
satisfaction. In order to overcome these obstacles, all-encompassing plans thath atural
lighting and ventilation system integration top priority in faculty building d@/@are needed.
This research investigated the need for healthier, more comforta ’%sd energy-efficient
environments within faculty buildings through literature and ca&%‘ies. A science faculty

building was designed using natural lighting and venti a/principles and elements to

enhance human activity and promote energy efﬁciﬁﬁ.\The study concludes that natural
systems of lighting and ventilation are essentt pects of any building and should be
prioritized in design and construction. \:

Keywords: Natural Lighting, Dayleg@ Faculty building, Health Sciences, Ventilation
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Chapter One
Introduction
1.1 Background of the Study

Natural lighting and ventilation are essential components of building design and operation

that help to create environments that are favorable for learning, working, and ge&well-
being. While natural ventilation refers to the movement of air between a bui s thterior

and exterior without the use of mechanical systems, natural lighting is the%e/ sunlight to
illuminate interior spaces (Igbal, Munir, Sari, 2021). Effecti@gration of these
components improves energy efficiency while also fostering 611 nt productivity, comfort,
and health (Zhang et al, 2022). Q

Assessing the amount of natural light and airflow n% mic buildings is an important task
for sustainable building practices and architec esign. In order to create environments
that are favorable for learning and worki \1}& educational institutions, natural elements like

X

light and airflow are essential. T@lua ion of natural lighting and ventilation systems'
effectiveness becomes critic’a@ day's architectural discourse (Waheeb & Hemeida 2022)
due to the growing emp@%l energy efficiency, occupant comfort, and overall well-being.
Natural lightin &%tilation work together to create healthier and more productive indoor
environments\while also lowering energy use and lessening environmental impact (Pan,
Zhong, @g, Xu & Zhang, 2024). Optimizing building performance and raising the general
standard of educational spaces require an understanding of the interactions between
architectural design, environmental elements, and human behavior. By means of thorough
assessment techniques and empirical investigation, we aim to clarify optimal approaches and

suggestions for architects, building designers, and educational stakeholders.
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The process of effectively letting natural light inside a building involves using outside
glazing, such as windows and skylights. Daylighting has been defined as the controlled entry
of natural light (such as direct sunlight and diffused skylight) into a building with the goal of
reducing the need for electric lighting and saving energy.

Natural lighting was important to the earliest clave residents' lives because it allowed them to
distinguish between day and night. On the other hand, window openings wer Q%ﬁrated
because of improved building designs. As a result, windows have long B€en used in
architecture to provide natural lighting by letting in light, air, and t@%‘mre. Therefore, it
is possible to think of the window as the means by which day ht as introduced, leading
to the sophisticated building designs of the twenty-first c@r oure & Genovese, 2023).
Sunlight is one of the main natural lighting mai:@@umans have access to. One type of

solar energy that can be either absorbed, re or transmitted is sunlight. The sun's
latitudes, seasons, times, and elevation s vary due to the Earth's relative movement
around the sun. Nevertheless, othe \i daylighting are produced by internal reflection,
which is light bouncing off, A@homes interior walls, ceiling, and floor, and external
reflection, which is 11gh®1§1ng off nearby buildings, light shelves, and wide window sills.
Interior reflecti @so influenced by highly reflective surfaces, such as glossy or smooth
surfaces, li Q){)red finishes, and mirrors positioned throughout a space (Alkhatib,
Le arc@rbNorton & O'Sullivan, 2021).

Moreover, it has been determined that natural lighting is an effective architectural tool for
designing buildings (Hassan, Ali & Ahmed 2023). It provides passive support for the

uniformity and quality of daylighting throughout a structure by capturing and reflecting

natural light into the darker areas of the building. An adequate natural lighting scheme

15



eliminates the need for any specialized mechanical equipment or energy sources in the
building. As soon as the sun comes up, the passive daylighting techniques gather and reflect
light throughout the building.

In order to achieve sufficient natural lighting in buildings, the science of daylighting
highlights the need to maintain equilibrium between heat gains and losses, manage glare, and
prevent unfavorable effects from fluctuations in daylight availability. Windo Qiive or
active skylights, daylight redirection devices, solar shading devices, and tubular daylight
devices are a few examples of d@h ing fixtures.
Natural lighting generally results in energy savings (Gargi -%ndez & Omar 2023),
satisfies human mental and physical needs, maximizes mfort (Callejas et al. 2020),

enhances psychological and physical well-being, Zn@ences the choice of color and type

of decoration. The fact that it has been shown t ove student performance and learning is
more significant. \\
° \&

By starting this evaluation proc%c% hope to find insights that will guide future design

choices and open the @culty buildings that are human-centered, sustainable, and

encourage innovationy learfiing, and teamwork. With careful research and analysis, we hope
¢ \ﬁ

to add to th &n inuing conversation about the relationship between architecture,

sustainab@\d human welfare in learning environments (Kizilérenli & Maden, 2023).

Q

1.2 Statement of the Problem

Optimizing natural lighting and ventilation in faculty buildings is essential to creating
environments that are favorable for learning and working. However, the inability of many
academic buildings to efficiently utilize these natural resources causes a number of problems

that have an impact on energy usage and occupant satisfaction (Ishac & Nadim,2020). The
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insufficient amount of natural light that enters interior spaces is one major problem. In
addition to causing eye strain, poorly lit offices and classrooms can also create a gloomy
environment that lowers focus and productivity. Furthermore, the use of artificial lighting to
make up for inadequate natural lighting raises operating costs and energy consumption, and
this presents problems for sustainability ( Zhou & Leng, 2023).

Certain aspects of classroom design are important to maximize student achieve Q%ai, An,
Huang & Chen 2024), it was discovered that one of the things impedifig students'
performance was insufficient natural lighting. Additionally, workiréxassrooms without
natural light can change students' hormone patterns, impa”@g eir ability to focus and
collaborate and potentially resulting in health problems. Q

The impact of natural lighting on academic perfo nd the well-being of lecturers and
students in buildings meant for academic pu in Nigerian institutions is another area
where scientific data is lacking (Elgham@assan, 2020).

In order to overcome these obst%g%l-encompassing plans that give natural lighting and
ventilation system integr, t@ priority in faculty building designs are needed. Therefore,
this research seeks to«create healthier, more comfortable, and energy-efficient environments

[ ]
for faculty, sta@t dents alike, via solutions that seek to maximize daylight penetration,

improve aj and ventilation efficiency, and promote sustainable practices.

\/Q

1.3 Aim and Objectives
This study aims at appraising the natural lighting and ventilation of selected National and
international faculty buildings to assess the adequacy of natural illumination and ventilation

with a view to garner sufficient theoretical information useful for the proposed design of a

17



new Faculty of health sciences building, Leads City University, Ibadan, thus enhancing

students’ academic performance. The objectives of this study are to:

1.4 Research Questions

1.

. Assess the adequacy of natural lighting in the case studies of selected local and

international faculty buildings.

Identify design and construction strategies that can encourage the use of natural
lighting and ventilation in a faculty building.
Propose a naturally reliable faculty building for Lead City Univers't@%rporating
the design strategies investigated. ’\QJ

O
To what extent was natural lighting and Vent'@principles adhering in the
planning and building of the chosen case studie
What design strategies are needed to acl%@ural lighting and ventilation in a

faculty building? fb
What strategies can be incorporate&\\@e design of a new faculty building for Lead

&

City University.

1.5 Significance of the stud-yAQ
\)

This research project\'g ed at creating a sustainable building that has incorporated

excellent lighti ntilation strategies, maximizing nature. The researcher will also gain

more knowlgdge On sustainable design strategies, its advantages in building design, and how

it can b@rarporated into building structures (Ding & Kareem, 2020).

1.6 Scope of the study

This research is only focused on Ibadan city.
The concepts and approaches that will be used in this design will be suited to the

Nigerian tropical climate.
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1.7 Definition of Terms

Daylighting: The illumination of buildings by natural light.

Faculty Building: a public building within a university used by specific departments where a
particular subject is taught and administered.

Health Sciences: The study of the wellbeing, health or medical care for human bei

Natural Lighting: the visible part of global solar radiation emitted from the \@% received
on the earth's surface after diffusion, attenuation and polarisation by comiposition of the
atmosphere. %0

Natural Ventilation: a way of providing new air to a space use natural force of wind.

Ventilation: the movement of fresh air around a closed & 3
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Chapter Two
Literature Review

2.1 Conceptual review

This chapter provides an in-depth review of a natural lighting and natural ventilation,
highlighting its definitions, characteristics, classification, types, and ot@ rélevant
information regarding natural light and ventilation designs and strategies It dlSo examines
previous studies by many other researchers in this area of study a@yzes some of the

existing literature to determine how the studies were conducted conceptually and

O

theoretically. Q
2.1.1 Definition of Light (bQ

The infinite possibilities that light has, have be dent since the beginning of architecture
and they will be used in continuity in the &In the architectural space, light changes and
appears and so it defines the {C%b\'( adevski, Karanakov & Papasterevski, 2022).
Throughout the centuries, ligh@nspired people as a natural gift that sustains life on Earth.
It is a key element %%ssion, without which it would be impossible to perceive
architectural sp X&s components(Cheé¢-matyszek, 2019).

In the realr@ rchitecture, form is defined by the ever-changing and appearing light
( Rade%’b[(aranakov & Papasterevski, 2022). The versatility of light and its close
connection to human perception bestows a distinctive character upon objects. It goes beyond
mere visibility, shaping an environment, atmosphere, monumentality, intimacy, and
tranquility that strongly impact the emotions and sensations of individuals. Light constructs a

three-dimensional space, accentuating the building's atmosphere and aesthetic values (Chegc-

matyszek, 2019).
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2.1.2 Sources of Light

Light comes from many sources, the main one being the sun, providing people with the
energy needed for life, this is known as natural light or daylighting (Gui, Yan, Hong, Xiao,
Guo & Tao, 2021). The other source of light evolved to augment the main light source, and it
is known as artificial light. Without light, life as we know it would not exist. Q§
2.1.2.1 Natural Light Q/

Daylight or natural light is defined as the visible part of global sol@tion emitted from
the sun and received on the earth's surface after diffusion, att u@and polarisation by the
composition of the atmosphere (Mahian, Javidmehr, @ , Mohasseb & Panahi, 2020).
Daylight serves the building interior with light re@d from direct sunlight, clear sky,
clouds, and reflections from the ground causin ior variability in intensity and direction
of the light admitted using exterior glazin &vorc & Kozmar, 2021).

In architecture, daylighting is the @tlon of natural light, whether it's intense sunlight or
gentle overcast light, to mee&zfsual needs of people in a building (Hoseinzadeh, Assadi,
Heidari, Khalatbari, Said@%mgin, 2021). Day lighting is focused on designing buildings to
utilize natural 1@ fullest, and it involves fundamental architectural considerations that
must be in@o ted from the design phase (Nitu, Gocer, Wijesooriya, Vijapur, Candido,
202 It@rg excellent light source for almost all interior spaces, and it is highly desirable as
a light source because people respond positively to it. The amount of available daylight
varies according to time of day, time of year, weather, pollution levels, and so on. For energy

efficiency in buildings, however, only about 5% of the daylight, should be allowed into a
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building; more will generate so much heat that energy will be wasted in air conditioning
(Nitu, Gocer, Wijesooriya, Vijapur, Candido, 2022).

Daylight design in architecture has always been important because it symbolizes cultural
traditions and human needs. The requirements of daylight and ventilation became an
essential aspect of the architecture, taking the ideas from the Renaissance architecture, by its

E- and H-shaped floor plans (Aboulnaga & Maryam, 2022).

Figure 2.1 Showing E- and H- Shaped Floor Plans
Source: (Aboulnaga & Maryam, 2022).

The room depths in these multi-storey buildings were often limited to about twice the floor to
ceiling height in order to permit adequate penetration of natural light. Natural light in deep
floor-plan multi-storey buildings was solved by piercing sections with light wells (or atria).

Until the second half of the 20th century, when fluorescent lighting and cheap electricity

22



became available, daylight and architecture were interpreted as being the same (Aboulnaga &

Maryam, 2022).

2.1.2.2 Strategies of Daylighting

The use of natural light and architectural design go hand in hand. Natural light not only
reduces the need for artificial lighting, thus lowering energy consumption, b Q&“\pacts
heating and cooling requirements. Therefore, incorporating natural light info” the design
process requires collaboration among different disciplines and prols. The planning
for natural light begins with choosing a building locati(Bn extends throughout the

building's occupancy. Q

Daylighting planning has different objectives at egkb% of building design (Aboulnaga &

&Q’b

Conceptual Phase: During the concepg sign phase of a building project, a variety of

S

critical decisions are made that si@ntly shape its overall form and functionality. These

Maryam, 2022):

decisions encompass the butldi %geometric configuration, including its shape, proportions,

and the placement and t@%ons of openings such as windows and doors. Additionally, the

integration of ¢ S@building systems such as heating, ventilation, and air conditioning
ical

(HVAQ), el%

A k @ of this design phase is the consideration of daylighting design, which refers to

systems, and structural components must be thoughtfully considered.

the strategical incorporation of natural light into the building's interior spaces. The design
choices made regarding the building's structure and its openings can greatly influence how
effectively natural light penetrates the space. Conversely, the principles of daylighting can

also guide decisions about the arrangement and scale of openings, the orientation of the

23



building, and the selection of materials that can help control light and heat. By establishing a
harmonious relationship between the building’s design and daylighting strategies, architects
and designers can enhance the overall aesthetic appeal, energy efficiency, and occupant
comfort of the building.

Design Phase: As the design of the building evolves, various elements of the structure
necessitate the formulation of effective daylighting strategies. This include Q%ghtful
approach to the design of facades, which play a crucial role in maximizing gatural light while
minimizing glare and heat gain. Interior finishes must also be car@’r\hosen to enhance
reflectivity and optimize the distribution of daylight through t%aces. Additionally, the
integration of systems and services such as artificial lig@, ading devices, and HVAC
must be harmonized with the overall daylighting pl af & Abdin, 2024). Each of these
components not only contributes to the a sth% peal of the building but also impacts
energy efficiency, occupant comfort, and \eﬂ eing. In the consideration of these factors as
a whole, the design team can crea{a\ohesive and sustainable environment that leverages
natural light effectively. \A%

Final/Construction P@Qg The strategy for daylighting within the building plays a
crucial role in @the choice of materials and products during the final stages of
constructionplanfiing. As the construction plans are developed, it is essential to thoroughly
address@)eciﬁc details of the daylighting scheme. This includes considering factors such
as the orientation of windows, the use of transparent or translucent materials, and the
integration of shading devices. Each of these elements not only influences the aesthetic
appeal and functionality of the spaces within the building but also impacts energy efficiency

and occupant comfort. Therefore, a well-thought-out daylighting strategy must be carefully
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considered and incorporated into the construction documentation to ensure that all aspects
align harmoniously as the project moves forward.

Commissioning and Post-Occupancy: Once the construction of the building is complete, it
is essential to calibrate the lighting controls to ensure optimal performance. This process is
crucial for fine-tuning the system to meet specific needs and preferences (Ashraf & Abdin,
2024). Following this calibration, the ongoing operation and maintenance %hting
system will begin, which takes place during both the commissioning hQSﬁc/ d the post-
occupancy period. During these phases, regular monitoring and adj ’<Ns will be made to

maintain efficiency and functionality, ensuring that the lig@g ontinuously supports the

occupants' comfort and the building's overall design obje@.

2.1.2.3 Principles of Daylighting (bQ
The following are some rules of thumb and me to consider when designing daylighting
systems (Ashraf & Abdin, 2024): \

e Light will penetrate a roon@depth roughly equivalent to twice the height of the

window head. . @
e Use light-colore to enhance brightness. Steer clear of dark paint colors and

avoid dark window/frames in a sunny window to reduce contrast without spending

much. ,° ’\\,
J irgoﬁyorating small windows in large walls.

placing windows on the long wall rather than the short wall of a narrow room

chieve better light distribution.

e Refrain from positioning whiteboards or blackboards in direct view of a window or
roof light to avoid glare.

¢ Consider implementing plantings or screens to provide cost-effective shading.

e Steer clear of undesirable veiling reflections.

e Maintain a 35-degree cutoff line for top-lighting to prevent glare.
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optimal reflectance levels for

ceilings, walls, and floors

Figure 2.2 Showing Daylighting ﬁ’S?ples
Source: (Ashraf & Abdin{2Q24).

0
:35 cutoff ine

\

(

o)
N

Figure 2.3 Showing Daylighting Principles
Source: (Ashraf & Abdin, 2024).

Apart from these guidelines, it is crucial to have a well-integrated lighting system that

combines natural and electric lighting in order to achieve energy savings from daylighting.
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This integration allows for the utilization of natural light without experiencing insufficient
lighting during periods of poor natural light quality. Integrated systems typically include
sensors that automatically adjust the levels of electric light, along with manual controls that
can be used to override the system when necessary.

2.1.2.4 Benefits of Natural Light

As human beings, we spend most of our time indoors and yet the indoor e Qﬁent is
discussed much less than the outdoor environment. It is generally known that“daylighting
improves occupant comfort, health and workability (Ashraf & Abd@ )., and so it must
be remembered that even though we have adjusted t im% living, humans are
fundamentally creatures of the outdoors. As a result, aenvironment rather than an
artificial one is preferable and necessary. Thi pﬁ%ity, combined with the aim of
enhancing the energy efficiency of structures, 1{:‘6 itates a shift in mindset to promote and
guarantee the incorporation of ample g@m in the future architectural designs (Tharim,
Abdullah, Ismail & Ahmad, 2022). \(9\

Benefits of natural daylighth'@ fore include energy savings, improvement of health and
well-being, and natural\@%endering. With these benefits, daylighting has the potential to
diminish costs @iizing mechanical systems, reducing electricity used for lighting, and
increasing @u vity by improving both physical and mental health designs (Tharim,
Abd@aﬂ & Ahmad, 2022).

The observations of human behavior and office space layout both provide evidence that
daylight is beneficial. The presence of windows in buildings allowing daylight is essential for

the connection with the outdoors and the view they offer. Daylight is valued for its quality,

spectrum, and variability. Studies on people's responses to indoor environments indicate that
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daylight is desired because it satisfies two fundamental human needs: the ability to see tasks
and the space clearly and to have some environmental stimulation. Prolonged exposure to
artificial lighting is considered harmful to health while working in daylight is believed to
reduce stress and discomfort designs (Tharim, Abdullah, Ismail & Ahmad, 2022).

Office workers performs 10% to 25% better on tests of mental function and memary recall
when they had the best possible view versus those with no view. Also, repo Qin eased
fatigue were most strongly associated with a lack of view. It is also notew Qat students
in classrooms with the most window area or daylighting achieve 7%@& higher scores on
standardized tests than those with the least window area Sa 1ghting designs (Tharim,
Abdullah, Ismail & Ahmad, 2022). Q

The chances that natural views will efficiently re uqb%ss and anxiety are high because it
produces positive responses and as such improv mood of its user. Studies in 1979, 1981,

"N\

and 1986 by Ulrich (Heerwagen, 1986@% the efficiency of natural views. Vegetation
aking psycho-physiological come back from stress.

and water views was found effectiy,
Similarly, people have reco&@completely and faster from a stressful occasion when
exposed to scenes of n&@?ettlements rather than urban films.

2.1.2.5 Challen tural Light in Buildings

The commognbartiers that have hindered the integration of daylight in buildings in the past

are @ Couvelas & Phocas, 2020):

e Limited understanding of modern daylighting systems and lighting control strategies
e Lack of access to user-friendly daylighting design tools

e Insufficient evidence to support daylighting's benefits in buildings

2.1.3 Definition of Natural Ventilation
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Natural ventilation uses the natural forces of wind and buoyancy to introduce fresh air and
distribute it effectively in buildings for the benefit of the occupants (Yang & Clements-
croome, 2020). It is used to maintain indoor air quality and thermal comfort in buildings
(Roulet, 2017). Ventilation, particularly, natural ventilation is further defined as a way of
providing new air to a space using passive forces, normally by wind velocity or pressure
externally and internally differences. Natural ventilation is induced by two Q&orcesz
pressure changes caused by the wind blowing around the building (wind-dtiverr+ventilation),
and temperature fluctuations (‘stack effect ventilation”’). Q
Natural ventilation is the procedure of entering fresh air into,a home from outside provided
by thermal, wind or diffusion effects through doors, wi, or other intentional openings
in the building. This new air, forces the dirty, amb% in the rooms out by the building
openings, and is one of the most practical tech to decrease energy usage in buildings.
It takes advantage of the natural force de and buoyancy to bring in fresh air and
distribute it throughout buildings @e benefit of people. Natural ventilation can offer a
sufficient supply of breathi@ 7 appropriate ventilation of pollutants, suitable thermal
conditioning, and hum@ waste through a well-connected to the dynamics of the
environment ( @gouvelas & Phocas, 2020).
2.14 Natur@e ilation Strategies
Acc rd%% the National Institute of Standards and Technology(Matheou, Couvelas &
Phocas, 2020), there are three major approaches to natural ventilation:

1. Wind-driven cross ventilation

2. Buoyancy-driven stack ventilation, and

3. Single-sided ventilation
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Wind-driven cross ventilation: Ventilation occurs through openings on opposite sides of an
enclosed space. The depth of the building floorplan in the direction of the ventilation flow
must be restricted to effectively expel heat and pollutants from the space using normal
driving forces. To guarantee adequate ventilation flow, it is necessary to have a significant
contrast in wind pressure between the inlet and outlet openings and minimal, internal

resistance to flow. Typically, the ventilation openings consist of windows. Q
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B Global Cross Ventilation
Figure 2.4 Shochhematic of Cross Ventilation Serving a Multi-Room Building

\ Source: (Matheou, Couvelas & Phocas, 2020

Buoyancy- i\(g)\ack ventilation: This method uses the difference in density to bring in

cool, ou air through lower ventilation openings and expel warm, indoor air through
higher'wentilation openings. Chimneys or atriums are often used to create enough upward
forces to achieve the necessary airflow. However, even a slight breeze will create pressure
variations on the building's exterior that will also contribute to the airflow. In fact, the effects

of wind may be more significant than the effects of buoyancy in stack ventilation systems, so

successful designs will look for ways to take full advantage of both.
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Global Stack Vent'tlatioQ

N
Figure 2.5 Showing Schematic of Stack Ve ’kn for A Multi-Room Building
Source: (Matheou, (EOE Phocas, 2020

N\

Single-sided ventilation: This method u @y works for individual rooms and provides a
local ventilation option. In this sce \,ajow for ventilation is caused by the natural rising
of air in the room, slight vaﬁ@n wind pressure on the building, and/or turbulence. As a
result, the driving fo%%r single-sided ventilation are generally small and highly
unpredictable. ®ompared to other options, single-sided ventilation is the least

appealing n@a entilation choice. However, it still can be a suitable option for separate

offices. ’b
ffi \/Q
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>

Local Single-Sided Ventilation
N
Figure 2.6 Showing Schematic of Single-Sided Ven%o n A Multi-Room Building

Source: (Matheou, Couvelas % cas, 2020

Many examples employ incorporate variations e fundamental designs. In certain cases,

these three designs have been combine \iein individual buildings to address various
o\\

O

ventilation requirements.

b
> Fd
/ [
—— Local R———
si
( ~F S———
Ventilation
- o

Global Stac
Wentilation

- |
Q’b =" Local Stack
N Ventilation

S ———— T ——— —

Local Cross
Ventilation

Mixed Global/Local Ventilation

Figure 2.7 Showing Schematic of Mixed Local/Global and Stack/Wind Ventilation Strategy
Source: (Matheou, Couvelas & Phocas, 2020
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In other instances, the elaboration resides in the details of inlet, exhaust, and distribution
tactics. One common approach involves the use of in-slab or access-floor distribution of

fresh air to provide greater control of air distribution across the building section.

Global Stack Ventilation w/ Sub-slab Distribution
Figure 2.8 Showing Schematidof Stack Ventilation with A Sub-Slab Distribution System
So& atheou, Couvelas & Phocas, 2020).

2.1.5 Elements of N@’ entilation in a Building
There are nunﬁr%"s

promotin%_éé!ral ventilation principles. These architectural characteristics are often

btle and advanced methods to utilize natural driving forces for

inco ogéd into building designs to improve and support natural ventilation performance.
Key components include openings in the facade, windows, wind towers, wind scoops,
chimneys, double facades, atria, embedded ducts, and more (Matheou, Couvelas & Phocas,

2020).
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Table 2.1 below provides an overview of these various elements and the associated
ventilation principles.

Table 2.1 Showing Ventilation Principles and Their Characteristic Element

Characteristic element Ventilation principle Supply or exhaust
Wind scoop Cross and stack Supply
Wind tower Cross and stack Extract
Chimney Cross and stack Extract
Double facade Cross, stack and single-sided Supply and extract
Atrium Cross, stack and single-sided Supply and extract
Ventilation chamber Cross and stack Supply and extract
Embedded duct Cross and stack Supply
Ventilation opening in the facade | Cross, stack and single-sided Supply and extract

Source: (Matheou, Couvelas & @22020).

According to Yang & Clements-Croome, (2020) -designed natural ventilation systems
need to address the following aspects com \%wely:

e Design of the site, including t %tion of the building, its orientation, layout, and
landscaping. \

e Design of the buildiﬂg\' uding its type, function, form, orientation, outer covering,
ability to retain_h trategy for natural ventilation, internal layout and functions,
internal h.eat geration, shading from the sun, availability of daylight, and potential
for passive hight’cooling.

o Desi%of ventilation openings, including their placement, ensuring unobstructed

, types of openings, size, and selection of window opening design, the

\effective area of multiple openings, provision of secure and operable openings, and

control strategy.

Additionally, to aid in the decision making process for selecting whether to use natural
ventilation, mechanical systems, or air-conditioning, the CIBSE AM 10 1997(Yang &

Clements-croome, 2020) gives the following monograph as a guide.
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2.1.6 Benefits of Natural Ventilation

Figure 2.9 Showing Natural Ventilation Decision Making Process
Source: (Yang & Clements-croome, 2020)

Natural ventilation provides various advantages, including cheap operating costs, zero energy

use, little maintenance, and maybe reduced startup costs. It is perceived as healthier, and the

way it communicates with the outside world is viewed as psychologically beneficial. Natural
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ventilation's efficacy is governed by the prevailing exterior conditions: microclimate (wind
speed, temperature, humidity and surrounding topography) and the structure itself (direction,
number of windows or openings, size and position) (Yang & Clements-croome, 2020).

2.1.7 Challenges of Natural Ventilation in Buildings

Natural ventilation systems currently lack proven ventilation heat recovery capabilities, while
several solutions are in development, they are also often difficult to regulate Q&liable

when natural driving forces are low. Furthermore, natural ventilation systéms ¢trrently lack
established filtering capacities and may be jeopardized by surroun@articularly urban,
with high outside particle and gaseous pollutant concentratio %

The potential of natural ventilation systems relies, in pa nQe adaptability of a particular
environment, in part, on the design of the natural V%%on system utilized, and in part, on
the benefits offered by mechanical system a ives. Recent advancements in natural
ventilation system design have been mirr é‘by parallel advances in mechanical ventilation
design. Thus, while the develop:&ﬁ%\of natural ventilation systems provides a way to
ventilate without using faﬂ&géarch into low pressure ventilation systems provides
mechanical systems wm@% fan power needs. These and other scientific discoveries have
inevitably led {Ke' stablishment of so-called hybrid ventilation systems that try to
maximize tl@ggﬁts of both natural and artificial ventilation (Matheou, Couvelas, & Phocas,
2020). be

2.2 Empirical Review

2.2.1 Design Considerations for a Faculty Building

A wide range of unique traits that must be clear in the building's planning are required for a

setting to be successful for learning. School buildings, such as faculty buildings, are thought
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of as locations where children can study and work and play and communicate and mature. As
a result, when designing a faculty building, the factors required to promote human growth

must be carefully taken into account.

In addition, spatial organization has been pointed as one of the basic requirements in faculty
buildings for effective teaching and learning in creative discipline. Different b spatial
requirements were found in different parts of the world. In Europe a rlca, the
minimum acceptable standard studio space per person is 5 - 7sqm, and @&maxithum of 10 - 12
students per academic staff. Meanwhile, 4sqm per person and 17%@5 per academic staff

is acceptable in Nigeria (NUC, 2023). 0

Additionally, according to Uzuegbunam (2011), t ?6@ and shape of each unit within a
building affects a project's viability. In orde@eep party wall costs to a minimum,
repetitive or standardized units have si pes. In another view, the success of a faculty
building design was hinged on ch %dltlons (Akubue, 2006). The effect of the nature
of climate changes on humstglort is inevitable, but climate integrated design elements

such as humidity, tem@% wind patterns, and rainfall takes advantage of this climate

changes to proEu@osmve effect and reflection on the architectural building designs.

(Akubue, 2(%).
O

(Uzu\g&am, 2011) suggested some structural properties to be considered for effective

building design as;

1. Provision of adequate drainage system to avoid flooding.
2. The roof design should be given a proper attention to aid effective discharge and rain

water harvesting for use.
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3. The use canopies, verandas, logia, eves, hoods can be employed to protect the
openings on the external walls from the driving rains, as well as other architectural
elements.

4. Trees should be planted during the coolest months are (January and December) to
provide outdoor shade.

5. Heat gain reduction by minimizing the areas of concrete paveme tQﬁld be
minimized to reduce heat gain. (}

6. Air movement is essential, and therefore adequate Ventilould be ensured
through the building.

7. Wind utilization can be optimized for effective @ on through the choice of the
building design. Consideration should the efp@ given to the location and Size of
openings. The type and level of the wiﬂ@§should be in such a way to admit and

maximize the flow of wind in the hng.

8. Importance should be given{@mding of the building from direct sunshine

A designed Faculty of E : %%ental Studies building with four departments, offices,
classrooms and studi S,QDG&H’S office, faculty library and ICT, and a conference hall of
about five hun(éi\g%g capacity for the University of Nigeria was done by Uzuegbunam
(2011a). F quate spacing, he proposed an allocation of floor spaces for each department,
inch}wlglhe dean’s office, thus, having a total of five floors. While the link between
physical spaces and technology systems and learning remains vital, even more important is

how and if the surroundings encourage healthy human interactions that key to learning

(Matheou, Couvelas & Phocas, 2020).
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Chapter Three

Methodology: Case Study
3.1 Introduction

This study focused on the incorporation of daylighting and ventilation design methods and
principles in the creation of a faculty of science building for Lead City University that
promotes an effective learning process and performs all its functions. A reyiew, of the
literature on daylighting techniques and how they may be used in design ucted via
the use of journals, papers, books, and other materials. Already e)&g science faculty
buildings of prestigious universities were also investigated a ed to have a better
understanding of the design requirements and techniqu%@wy inform the design of a

proposed faculty building.

3.2 Case Study Selection Criteria (bb

The case studies were chosen with carm%&on the following criteria:

1. Faculty of Science buildin gned with daylighting principles.

2. Faculty of Science l& iflgs that incorporated ventilation principles in their

architecture. N\
3. The project's %b%ational/intemational).

3.3 Aspects of @Study Analysis

F ollowiﬂ@ection, the case studies were evaluated on four criteria:

1.\0verview/ general information
2. Design concept and building materials
3. Building’s architectural description/features

4. Study observations and conclusions
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3.4 Case Studies

3.4.1 Case Study 1: College of Medicine and Health Sciences

Name: College of Medicine and Health Sciences, Afe Babalola University
Location: Afe Babalola University, Ado Ekiti

Project year: 2015

3.4.1.1. Overview

.....

N/ Plate 3.1 Showing the Faculty Entrance
Source: Author’s survey

3.4.1.2 Design é@and Building Materials

In contras}&@e lively atrium, the lecture rooms are precisely positioned along the building's
fagaﬁ\/%h a basic and logical design. In addition to creating a remarkable visual impact,
the diverse arrangement of windows allows ample light into the structure and affords a

breathtaking view of the river.
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The design made use of various building materials like hollow blocks, reinforced concrete,
mass concrete, glass, combination of wooden and steel roof truss, aluminum roofing sheet,

wooden frames and doors, metal doors.

Plate 3.2

S : Author’s Survey

m - — .’r~-H =

e e i

i
Plate 3.3: Showing Courtyard of the Faculty Building
Source: Author’s Survey
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Plate 3.4: Showing Courtyard of the gac ‘l' Building

.,‘H

Source: Author’s S

3.4.1.3 Description and Features

®%

The College of Medicine and Healthﬁ*&es building houses four blocks and is also one of
the largest buildings in the Unive@ It houses several departments, some of which are:

Nursing, Medical Laborat(;m&cience, Medicine and Surgery (MBBS), Anatomy, and

Physiology amongst ot@

3.4.1.4 Obscgi@
@use of natural lighting

ood incorporation of natural ventilation
e Easy accessibility
e Adequate spatial allocation
e Use of shading devices is apparent
e There is a presence of green spaces, courtyards and open areas

e Adequate parking spaces
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e Lack of proper drainage system

e Design execution is poor

3.4.2 Case Study 2: Faculty of Basic Medical Sciences, University of Medical
Sciences, Ondo state, Nigeria
Name: Faculty of Basic Medical Sciences

Location: Ondo state, Nigeria
Project year: 2015 Q\
3.4.2.1 Overview ’\1 Q

The Faculty of Basic Medical Sciences at UNIMED was founded eril 22, 2015, with a

vision to teach students medical and basic medical scienc@urses at undergraduate and

postgraduate levels. Q

AN

Plate 3.5 The Faculty Bulldmg, UNIMED
Source: Author’s Fieldwork

3.4.2.2 Design Concept and Building Materials
From the outside, the building has a combination of rectilinear facades with square windows

arranged on all sides in a colorful, thythmic pattern. The building's internal area is conceived
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as a dynamic succession of staircases and divided, open floor levels where abstract, white

boxes swing freely from the ceiling and filter the light streaming in via the high skylights.

,

Plate 3.6 Sid d¥jew of the Faculty Building at UNIMED
Source: Author’s Fieldwork

3.4.2.3 Description an@res

The construction q&%acmus open learning atmosphere in which everyone is a part of the

same room 5 ly divided by the split floors and glass walls of the teaching rooms was

one of t@

share KmOwledge and ideas and makes it easier for them to be inspired by one another.

goals that guided the building's design. The layout encourages the students to

The building houses administrative offices, lecture halls, and multiple laboratories to serve
3.4.2.4 Observations

e Easy accessibility

e Adequate spatial allocation
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e Use of shading devices is apparent

e There is a presence of green spaces, courtyards and open areas

e Adequate parking spaces

e There are plenty of parking places available.

e Good use of passive design concepts, including the use of natural ventilation and
lighting in all spaces.

e The structure is made of sandcrete blocks, reinforced concrete and glass Q\

3.4.3 Case Study 3: Kuwait University College of Life cigups, Ardiya,
Kuwait

Name: College of Life Sciences Q
Architect: Cambridge Seven Gulf Consult %
Location: Ardiya, Kuwait QQ

Year: 2020

Area:74322 m? b’bQ
\Q’b

3.4.3.1 Overview \
The College of Life Sciences blends @?mmatic requirements and responses to specific

site and environmental conditim%‘&gs'alting in a distinctive and suitable college for the art

Q

and environmental studi .Q\
R
O
\/Q
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Ground Level Plan
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Figure 3.1: Ground floor Plan of Collgge,of Life Sciences
Source: Author’s fie T

3.4.3.2 Design Concept and Building Materi %

The building is sophisticated and exception site-responsive. It utilized a dramatic form
with a visible combination of, an alé;% oped fagade and its striking cladding system of
shading, mimicking a deseﬁ-@ in textured material. The use of a continuous array of
perforated metal panels 1 Q\lamond-shaped form helps in the filtering of natural daylight
and shades the im&*om the strong sun. The color intensity of the structure changes with
the passage&gi/sun throughout the day, similar to the surrounding desert. The angular
geomet%%the panel array is reflected in the building footprint and surrounding landscape

elements.
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Plate ;3.;Exte-ri6; Vie-w of Colle ‘ Life Sciences
Source: Author’s Kield" work
3.4.3.3 Description and Features

There is a screen shading system of pse\' atéd metal panels that mitigate solar glare while
[ ]

maintaining direct views out. Lou\@e positioned on each building’s face to manage light

that comes in. The college '1®ganized around vibrant, multi-level atria which includes a

food court and informakmgeting areas, demonstration labs and practicum clinics, fostering

student/faculty C’t/@n
O
\/QJ
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Plate 3.8 Atrium of the College of
Source: Author S Fleldwo

Plate 3.9 Exterior ?/iew of the oilége of Life Sciences
Source: Author’s Fieldwork
3.4.3.4 Observations

e Easy accessibility

e Adequate spatial allocation
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e Use of shading devices is apparent
e Use of natural and energy saving materials and methods
e There is a presence of atria and open areas

e Good use of passive design concepts, including the use of natural ventilation and
lighting in all spaces.

3.4.4 Case Study 4: University of Cincinnati Health Sciences B&ding,

Cincinnati, United States.

Name: University of Cincinnati Health Sciences
Location: Cincinnati, United States &
Project year: 2019 0

Architects: Perkins & Will %
Area: 110000 ft2 O
3.4.4.1 Overview Q

The aim was to have a facility with lots of light a*healthy environment to stimulate

collaboration across the Academic Health Centeld colleges. Integrating education with

practice as well as designing for inter-profession

spatial solutions and technological ap_p@ns.

N

, problem based learning, with innovative

te 3.10 Cincinnati Health Sciences Building
Source: Author’s Fieldwork

Pl
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https://www.archdaily.com/office/perkins-and-will?ad_name=project-specs&ad_medium=single
https://www.archdaily.com/search/projects/min_area/8175/max_area/12263?ad_name=project-specs&ad_medium=single

3.4.4.2 Design Concept and Building Materials

The building is crescent shaped, curving around a 1.5-acre forecourt. The classrooms
overlook a four-story atrium. The central atrium serves as a hub for collaboration and
movement, with bridge-like ramps and monumental stairs distributed around the atrium,
providing sculptural visual interest and allowing views into the classrooms and lah%utting

O

The design incorporated the use of insulated precast wall panels, s thermal isolators,

learning on display.

and double layer slabs. These materials helped meet energy @while maintaining the

exposed concrete appearance of the building. QQ

A major goal for this building was to create a t Qof place: a permanent yet flexible
X3

home for programs to help the department n{\@; rapidly changing industry.

4

N
),

e

U

i
.I II

Plate 3.11: Interior View Showing the Atri of Cincinnati Health Sciences Building
Source: Author’s Fieldwork
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3.4.4.3.Description and Features

In order to achieve interdisciplinary collaboration and have a hands-on clinical training space,
the building features glass-walled classrooms and labs, with large airy breakout areas,

adjacent balconies, providing opportunities for project work and informal discussions.

3.4.4.4 Observations \
e Easy accessibility ( QQ

e Adequate spatial allocation &

e Use of shading devices is apparent

e There is a presence of green spaces, courtyards and open a
e Good use of passive design concepts, including@@ of natural ventilation and

lighting in all spaces. Q

¥

e

Plate 3.12: Interior View of the Cincinnati Health Sciences Buildin
Source: Author’s Fieldwork
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Chapter Four
Site, Project Analysis and Design Synthesis
4.1 Study Area
This section discusses the preliminary design proposal and the design decisions taken to
arrive at the proposed faculty of health sciences. The solution for the proposed design is
based on the space requirements, case studies, site location characteristics and Qp cation
of ventilation design principles in Architecture to ensure user well SSQd building

effectiveness (Sun, Luo & Bai, 2023). 6\

4.1.1 Site Location and Description %

Figure 4.1 Showing Earth View of Proposed Site
Source: Author’s Fieldwork
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The site is located in the Lead City University premises, Ibadan, Oyo state. It is bounded by
the school chapel, the sports complex and an ongoing construction site. The school is situated
in the Ibadan North East local government area, along the Ibadan-Lagos expressway.
4.1.2 Site Selection Criteria
A thorough evaluation was conducted across multiple sites on the university campus to
identify the most suitable location for the proposed Faculty of Health Science Qﬁ This
assessment involved a comprehensive analysis of various criteria to en@l informed
decision could be reached. Key factors considered included acce@ for students and
faculty, proximity to existing health facilities, potential for u%ansion, environmental
impact, and the availability of essential infrastructure@) s utilities and parking. By
systematically examining each site against these cr@ the assessment aimed to pinpoint
the ideal location that would support the n\echfsb oth the academic community and the
broader university objectives. \

Q)
4.1.2.1 Accessibility \\
When selecting a location for&hkzéw faculty building on the university campus, prioritizing
accessibility is cmcial.@posed site benefits from a strategic position, as it is flanked by
major roads o b@e and well-maintained walkways on the other. This configuration
ensures that& vehicles and pedestrians can reach the building without encountering any
sign@%stacles. Ample parking options and clear pathways will facilitate easy access,
encouraging higher foot traffic and fostering a welcoming environment for students, faculty,
and visitors alike. Overall, this thoughtful consideration of location will enhance connectivity

within the campus and promote engagement within the university community (Djabborovich

& Sevara, 2023).
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4.1.2.2 Visibility

The chosen site at Lead City University offers a strategic advantage due to its positioning at
the intersection of two key roads. The right-side road leads to the student residential area and
a faculty building, while the front road leads to significant university buildings such as the
school chapel, senate building, faculty of law, and faculty of environmental design and
management. The proposed building will enjoy high visibility from this locatio Q%ning a
prominent campus feature. In addition, the architectural excellence of the cture will
enhance the overall streetscape of the university, creating a Visuallling and cohesive
environment.

4.1.2.3 Site Area and Future Expansion Potential. QO

The selected location underwent a thorough as s%% taking into account not only its
current suitability but also the potential fo fut(b xpansion. Factors such as geographical
advantages, accessibility, available infrastricture, and proximity to key markets were
meticulously analyzed to ensure th@ site could accommodate growth and evolving needs

in the years to come (Dasto ara & Arranz, 2024).

4.1.2.4 Proximity to A@c Buildings and Student Hostels.

This approach s'@@tly enhances accessibility for both students and staff, allowing them
e

to convenie@

school. @fostering a culture of academic engagement and encouraging intellectual

gage from various locations, including the hostels and other areas of the

exploration within the university community, this strategy not only supports individual

learning but also plays a crucial role in building a cohesive and interconnected community.

As members of the university interact more readily with one another, they develop a stronger
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sense of belonging and shared purpose, ultimately enriching the overall educational
experience (Xiao, Zhong, Wu & Zhang, 2023).

4.2. Project Analysis and Design Synthesis

4.2.1 Brief Analysis

Lead City University is a renowned institution situated in Ibadan, Oyo State, Nigeria. It has
affiliated primary and secondary schools nearby. There is a need for ex Q%n the
university to accommodate new departments, faculties, and ultimately new §tud¢fts.

The proposed faculty of Health Science building will serve as a Viace that nurtures
learning, collaboration, and experimentation, enhancing ac er%ccess. Ultimately, this
architectural design project aims to elevate the education rience for students, staff, and
parents within the school community. As a s%%is design is expected to satisfy

architectural, sustainability, services, and s ral functions by incorporating good

& Ng, 2023). \(_)\
4.2.2 Brief Development * * \A%

circulation, accessibility, natural lightin@wentilation (Gunasagaran, Saw, Mari, Srirangam

After conducting a con@glsive examination of five diverse case studies, encompassing
both local and i t@nal examples, it became clear that there were significant similarities
in their spatial functionalities. Each study was meticulously designed to uncover the
necessa@mning standards that contribute to the effectiveness of these environments.
Furthermore, the analysis highlighted the distinct roles that various spaces within faculty
buildings fulfill, ranging from collaborative areas to individual study zones. By comparing

these case studies, we gained valuable insights into how thoughtful spatial design can
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enhance academic interactions, promote community engagement, and support the overall

learning experience within educational institutions.

DEPARTMENT OF ANATOMY DEPARTMENT OF MEDICAL LABORATORY SCIENCE
v cLASS ROOMS v CLASS ROOMS
v ANATOMY LAB v MEDICAL LAB
¥  CLINICAL SKILLS LAB ¥ CLINICAL SKILLS LAB
v DISSECTION LAB v HEMATOLOGY LAB
v ANIMAL HOUSE v HISTOLOGY LAB
v  MORGUE ¥ HOD OFFICES
v HOD OFFICE ¥ LECTURER OFFICES
¥ LECTURER OFFICES
DEPARTMENT OF MICROBIOLOGY
DEPARTMENT OF BIOCHEMISTRY v CLASS ROOMS
v CLASS ROOMS v MICROBIOLOGY LAB
¥ BIDCHEMISTRY LAB v MICROSCOPY LAB
v STIMULATION LAB ¥ STIMULATION LAB
¥ HOD OFFICES v HOD OFFICES
¥ LECTURER OFFICES v LECTURER OFFICES

Figure 4.2 Showing Spaces to be Inch@ﬁ Each Department

Source: Author’s Res

urvey

DEPARTMENT OF HUMAN NUTRITION

DEPARTMENT OF PUBLIC HEALTH

COMPUTER ROOM

v CLASS RODOMS v CLASS ROOMS

v PHARMACOLOGY LAB v MEDICAL LAB

v STIMULATION LABE v CLINICAL SKILLS LAB

v GLINICAL SKILLS LAB v COMPUTER LAB

v HOD OFFICES v HOD OFFICES

v LECTURER OFFICES v LECTURER OFFICES
DEPARTMENT OF PHYSIOLOGY DEPARTMENT OF RADIOGRAPHY

v CLASS ROOMS v CLASS RDOMS

v PHYSIOLDGY LAB v RADIOLOGY LAB

v STIMULATION LAB v HOD DOFFICES

v HOD OFFICES v LECTURER OFFICES

v LECTURER OFFICES v COMPUTER ROOM

v

Figure 4.3 Showing Spaces to be Included in Each Department
Source: Author’s Research Survey
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OTHERS
DEAN’S OFFICE
LECTURE THEATRE
CONFERENCE ROOM
FACULTY LIBRARY
ICT ROOM
ENTRANCE PORCH
RESTING ROOMS \
CHANGING ROOMS/LAB OFFICE )Q
TOILETS
GENERAL RECEPTION
OUTDOOR SEATING AREAS
PHOTOCOPY STAND
CAFETERIA

GENERAL STORE
Figure 4.4 showing S% hlysis
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Source: Author’s Re urvey

4.2.3. Design Criteria (b

Criteria considered in the design of the fa lm uilding include:

4.2.3.1 Accessibility (_)

The entrances and exits of thq%dmg will be strategically positioned along the proposed
roadway to ensure se%@access to the site. This thoughtful placement is aimed at
facilitating smoo.tlj@{w flow and enhancing the convenience for all visitors. To further
enhance ac% '\1ty to essential amenities, a coordinated design approach will be
implem@% ensuring that necessary services and facilities are within easy reach for
every}é Additionally, measures will be put in place to create a welcoming environment for
individuals with disabilities, including features such as ramps, designated parking spaces,

and wider doorways, ensuring that all areas of the building can be easily navigated.
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4.2.3.2 Passive Design Elements

The faculty building will incorporate a range of passive design strategies aimed at
maximizing energy efficiency. By emphasizing daylighting, the design will feature large
windows and strategically placed skylights to enhance natural light within the spaces,
reducing the need for artificial lighting during the day. Additionally, the structure will be
oriented to take advantage of prevailing winds for natural ventilation, allowi iskair to
flow through the building and minimizing reliance on mechanical cooling systefifs. Together,
these elements will not only foster a comfortable indoor envirom@ t also contribute
significantly to energy conservation efforts. %

4.2.3.3 Aesthetics QO

The design of the building will focus on captiv ti%%rs through a thoughtfully curated
blend of architectural form, vibrant colors, h ality materials, and intricate patterns.
Each element will be strategically chose&}ereate an inviting and harmonious atmosphere
that resonates with the building’s @se and the community it serves. The use of dynamic
shapes will enhance the 0V€T@ etic, while a nuanced color palette will evoke emotions
and set a welcoming N% dditionally, carefully selected materials will not only ensure
durability but a b@bute to a sense of warmth and comfort. The incorporation of patterns,
whether throbgh t€xtures or motifs, will add depth and visual interest, making the building an
engq{/r&we for all who interact with it.

4.2.3.4 Rainwater and Storm Water Collection

Rainwater and storm water collection systems will be integrated into the design to promote

sustainable water management and resource conservation. These systems will capture and

store runoff from precipitation events, minimizing the risk of flooding while effectively
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utilizing this water for irrigation and other non-potable uses. By implementing features such

as permeable surfaces, retention basins, and dedicated cisterns, we aim to enhance

groundwater recharge and reduce the burden on municipal drainage systems, ensuring a more

resilient and environmentally friendly approach to water management.

4.2.3.5 Site Zoning

The site is divided into several distinct zones, each offering a variety of uni %ivities

tailored to enhance the visitor experience. Each zone is designed to cater toldiffgrent interests

and age groups, providing engaging options such as interactive ex@&ecreational areas,

and specialized workshops. This thoughtful organization en r%t every guest can find
visit.

something enjoyable and memorable to participate in dur@l r
~

LECTURE THEATER DEAN'S OFFICE CONFERENCEROOM || Faculty Libary
] DEPARTMENT OF PHARMACOLOGY
DEPARTMENT OF ANATOMY
COURT YARD, DEPARTMENT OF PHYSIOLOGY
PASSAGE
AND
DEPARTMENT OF BIOCHEMISTRY STAIR CASE
DEPARTMENT OF PUBLIC HEALTH
DEPARTMENT OF MEDICAL
LABORATORY SCIENCE GENERAL PHOTOCOPY
RECEPTION STAND DEPARTMENT OF RADIOGRAPHY
DEPARTMENT OF MICROBIOLOGY ENTRANCE PORCH m

Source: Author’s field work
4.2.4. Conceptual Development

N‘o" Figure 4.5 showing Site Zoning

In architecture, the concept serves as the foundational guiding principle that influences and
directs the design of a structure. This overarching idea encompasses the integration of

various design elements such as form, function, materials, and aesthetics—into a cohesive
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and harmonious whole. By carefully considering how these elements interact and support the
overarching vision, architects can create spaces that not only fulfill practical needs but also
evoke emotional responses and enhance the overall experience of the environment. This
approach requires a thoughtful balance between creativity and functionality, ensuring that

each aspect of the design contributes to the intended narrative and purpose of the sthure.

THE DESIGN CONCEPT IS A MICROSCOPE.
One of the major instrument you will
first think about when hearing about

medical science is microscope.

Figure {%?ﬁo{)ving Design Concept
r

é‘ . Author’s Fieldwork

4.2.5. Space Allocation/ S& e of Accommodation
.

DEPARTMENT OF MEDICAL LABORATORY SCIENCES

DEPARTMENT OF ANATOMY S/n Space Number required Area (m?)
S/n Space Number required | Area (m?) 1 Class Rooms 6 55.0

1 Class Room 6 55.0 2 Medical Lab 2 112.5

2 Anatomy Lab 2 112.5 3 Stimulation Lab 1 112.5

3 Dissection Lab 1 112.5 4 Microscopy Lab 1 112.5

4 Medical Lab 2, 112.5 5 HOD Offices 1 425

& HOD Office 1 425 6 Lecturer Offices 15 17.6

6 Lecturer Offices 15 17.6

DEPARTMENT OF MEDICAL LABORATORY SCIENCES

DEPARTMENT OF BIOCHEMISTRY S Space Number required Area (m?)
S/n Space Number required | Area (m?) ! Class Rooms 6 55.0
1 Class Rooms 6 55.0 2 Microbiology Lab 2 1125
2 Biochemistry Lab 2, 1125 3 Stimulation Lab 1 1125
3 Stimulation Lab 1 112.5 4 Microscopy Lab 1 112.5
4 HOD Offices 1 425 5 HOD Offices 1 425
5 Lecturer Offices 15 17.6 6 Lecturer Offices 15 17.6

Figure 4.7: Showing Schedule of Accommodation

60



Source; Author’s fieldwork

DEPARTMENT OF PHARMACOLOGY

DEPARTMENT OF PUBLIC HEALTH

S/n Space Number required | Area (m?) S/n Space Number required | Area (m?)
1 Class Rooms 6 55.0 1 Class Rooms 6 55.0
2 Pharmacology Lab 2 112.5 2 Medical Lab 2 1125
3 Stimulation Lab 1 112.5 3 Clinical Skill Lab 1 1125
4 Clinical Skill Lab 1 112.5 4 Computer Lab 1 112.5
5 HOD Offices 1 42.5 5 HOD Offices 1 42,5
6 Lecturer Offices 15 17.6 6 Lecturer Offices 15 17.6
DEPARTMENT OF PHYSIOLOGY DEPARTMENT OF RADIOGRAPHY
S/n Space Number required | Area (m?) S/n Space Number required | Area (m?)
1 Class Rooms 6 55.0 1 Class Rooms 6 55.0
2 Physiology Lab 2 112.5 2 Radiology Lab 3 112.5
3 Stimulation Lab 1 112.5 3 Computer Lab 1 112.5
a Computer Lab 1 112.5 4 HOD Offices 1 425
5 HOD Offices 1 425 5 Lecturer Offices 15 17.6
6 Lecturer Offices 15 17.6
Figure 4.8: Showing Schedule of Acc odation

Source; Authoer’s fieldfvork

C

O

\/QJ

OTHERS
S/n Space Number required | Area (m?)
1 DEANSs Office 1 525
2 Lecture Theatre 1 324.0
3 Conference Room 1 3lLe6
4 ICT Equipment Room 1 36.0
5 Entrance Porch 1 9.0
6 Resting Room 5 12.96
7 Changing room 22 12.96
8 Toilet 2.16
6 General Reception 1 18.0
6 Qutdoor Seating area
7 Photocopy Stand 6 9.0
8 Cafeteria 1 18.0
13 General Store 8 12.96
14 Faculty Library 1 36.0

Source; Author’s fieldwork

4.2.6. Construction Methods and Materials
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In the design of this project, a comprehensive range of factors was meticulously evaluated
when selecting the appropriate materials. Key considerations included aesthetics to ensure
visual appeal, durability to withstand the test of time, local climate conditions that would
affect material performance, availability within the region, functionality to meet the specific
needs of the project, and strict adherence to relevant regulations and bylaws.

Substructure: The substructure is constructed using high-quality reinforced ¢ t*c,which
not only provides a solid and stable foundation but also enhances the \overall structural
integrity of the building. This choice of material is critical for@.\' g the long-term

stability and safety of the structure, particularly in varying enyi o%tal conditions.
Shading Device: An innovative shading device has Qcorporated as an effective
strategy to significantly reduce heat gain within the b@ng. This feature not only enhances
energy efficiency but also contributes to, th rall comfort of the interior space by
minimizing reliance on artificial cooling s %S.
.

Walls: The walls of the building\&sﬁémgned with a strategic combination of concrete
blocks and structural columng& lemented by advanced glazed curtain wall systems. This
design facilitates the 0@ flow of natural light while maintaining sound insulation and
energy efficien .@se of glazed elements also adds a modern aesthetic to the exterior,
creating an %g\gatmosphere for occupants and visitors alike.
Windo o optimize internal daylight illumination and ensure effective ventilation
throughout the building, strategically placed windows were incorporated into both the upper
and lower sections of the glass curtain walls. This design feature enhances airflow, utilizing

the stack effect to allow warmer air to rise and exit through the upper windows while

drawing cooler air in through the lower openings. This thoughtful integration not only
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improves indoor air quality but also reduces the reliance on artificial lighting, fostering a
more comfortable environment.

Floor Finishes: When selecting flooring materials for the store area, sustainability emerged
as a pivotal consideration. A meticulous evaluation process led to the selection of laminate
flooring, PVC tiles, and polished concrete. Each of these materials was chosen not only for
their aesthetic appeal but also for their outstanding durability, making them i %o high-
traffic environments. Laminate provides warmth and a welcoming atmospherg;”while PVC
tiles offer versatility in design and ease of maintenance. Polishedte, known for its
strength and longevity, adds a modern touch and serves as a@o riendly choice, reflecting
the commitment to sustainable practices. Q

Ceiling: Within the faculty, the choice of ceili gr&%rials was thoughtfully tailored to
enhance the functionality and aesthetics of eac . The offices feature a POP (Plaster of
Paris) false ceiling, providing a clean loo b\ge allowing for the installation of lighting and
HVAC systems without compromi ﬁ;\%e overall design. In contrast, the open spaces will
utilize 600mm x 600mm gyp& iling boards, offering excellent acoustical properties and
a seamless finish. Thi@% in ceiling treatments not only serves practical purposes but

also enriches t '@ ambiance of the environment, catering to both student comfort and

experience. 6
4.2.7.\B/®|g Services

The design of the Faculty of Health Science building will thoughtfully integrate mechanical,
electrical, and plumbing services, with a strong emphasis on functionality, efficiency, and

safety. These systems will be specifically tailored to meet the diverse needs of both students
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and staff, ensuring optimal performance and safeguarding valuable assets, such as electronic
equipment and educational resources.

Power to the facility will be sourced from the existing IBEDC connection, which the
university currently utilizes, ensuring a reliable and consistent power supply for all
operational needs.

To enhance space utilization and facilitate maintenance, a generously sized d Q%Suring
900mm will be incorporated into the design. This duct will not only opt@ airflow and
climate control within the building but also simplify access for @ maintenance and
service interventions across various systems. Additionally, i@ 1200mm duct will be
implemented to effectively conceal water supply li gage pipes, and inspection
chambers, maintaining the aesthetic appeal ongBQ’«lcility while ensuring necessary
infrastructure is easily accessible when requ'red.’b

Natural lighting has been prioritized '\he overall design of the faculty building.
Strategically placed windows an&@s\mngs will allow ample daylight to penetrate the
interiors, significantly enhan@gfe atmosphere and reducing reliance on artificial lighting.
Complementing this Q@Qlight, carefully selected artificial lighting fixtures will be
installed on fal ?\ﬁb soffits, suspended floor slab soffits, and in external areas. These
fixtures wil §Jonly provide adequate illumination during darker hours but will also
ha on%%ith the incoming natural light, creating a warm and inviting ambiance
throughout the building, both inside and out.

This integrated approach to design aims to foster a conducive learning environment, promote

well-being, and enhance the overall experience for all users of the facility.
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Fire hydrants will be provided at recommended distance within the building and at the car

park area to cater for all forms of fire accidents.

Chapter Five
Conclusion

5.1 Project Appraisal Q*
The thesis centered on the innovative design of a faculty of health ier building,
emphasizing the critical importance of daylighting and natural Ventil@‘ his approach was
pursued through a comprehensive set of strategies aimed aére ng a conducive learning
environment. Q
In-depth case study analyses coupled with an e t@ literature review allowed for the
identification of various effective design trafe@§ which were then integrated into the
overall architectural plan. Key elements '\chlded the implementation of curtain walls that
maximize natural light entry while @uzmg energy consumption, and the incorporation of
atriums that facilitate airflow @ ance the building’s aesthetic appeal.
Building orientation playedya*pivotal role in optimizing sunlight exposure and reducing glare,

ensuring that ig@yaces remain luminous and inviting. Various shading devices were

thoughtfully&e ated to control light levels and prevent overheating, further contributing to

the @ energy efficiency.

Additionally, the use of plants and natural materials was deemed essential not only for
improving air quality but also for fostering a connection to nature, which is vital in a health-

focused educational setting. Overall, these strategies combine to create an environment that
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supports both the educational and well-being needs of students and faculty alike, setting a

new standard in university building design.

5.2 Conclusion

In conclusion, the thoughtful integration of daylighting and natural ventilatio Q%ies is
essential for significantly enhancing spatial comfort across a VarietyQ)/Qettings. By
leveraging natural light, we can not only improve the aesthetic appe@x: environment but
also positively influence the well-being and productivity of @%S. Studies have shown

that access to daylight is linked to improved mood, alert d overall health, making it a

fundamental aspect of design. (bQ

Moreover, incorporating natural ventilation fac%@ the circulation of fresh air, which can
reduce indoor air pollution and create a }& pleasant atmosphere. This dual approach not

N

only fosters a healthier environme @Q also encourages social interaction and engagement
among occupants. . \A%

The success of these strat ?s in existing faculty buildings serves as a persuasive testament
to their effectiv %bservations from these sites reveal that spaces designed with ample
natural lighﬁl fective ventilation contribute to higher levels of comfort, satisfaction, and
pro uct@or individuals. Therefore, it becomes increasingly clear that incorporating these
elements into building design is not merely an option but a necessity for enhancing overall

occupant comfort in various environments.

5.3 Recommendations
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Daylighting and natural ventilation are vital components in establishing a focused and

productive work environment. To enhance the design process, stakeholders in the industry

should consider the following detailed recommendations:

1.

Embrace Technological Advancements: As technology continues to evolve, there are
increasingly innovative solutions available for lighting design, particularly in the
realm of smart controls. These advancements enable greater cust %‘1 and
efficiency in lighting systems. It is essential for designers to €ng in further
research into the integration of natural daylighting str alongside these
technological solutions. By combining traditional igh, principles with modern
technology, we can create more adaptable and sus environments.

Prioritize User Experience through Lighti :@uality and arrangement of lighting
significantly impact how users perc and interact with a space. Careful
consideration should be given to a\rlBus lighting techniques—such as task lighting,

.

ambient lighting, and acce&ﬁ%\]tlng—to enhance the overall experience. A well-lit
space not only boos@gfale but can also increase creativity and concentration
among users. f@%m, lighting should be a fundamental aspect of the design
process n an afterthought.

Ens imal Ventilation and Lighting: The interplay between ventilation and
@g@g is crucial in any setting. Poor ventilation can lead to stuffiness and discomfort,
while inadequate lighting may cause strain and hinder focus. Together, they can

drastically affect productivity levels. Designers must create spaces that allow for

natural airflow and ample access to natural light. By doing so, we can cultivate
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environments that promote well-being and efficiency, ultimately enabling users to
work more effectively.
Incorporating these recommendations, design stakeholders have the opportunity to create

spaces that are not only functional but also conducive to the health and productivity of users.
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