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Abstract

Broadcasting Training Centres are important for training broadcasters. Properly trained
Broadcasters are part of the essential workforce needed for effective functioning of Radio
Stations. Acoustic design is a key part of Radio Station design. Although the live and
recording studios receive the most attention with respect to acoustics, other key functional
spaces must be properly designed and fitted acoustic wise. Circulation in archite \ the
movement of people and objects between interior spaces in buildings and to gnir nd exit
points. Circulation spaces are the connectors of other spaces in a desig ey allow for
transit between functional spaces. However, circulation space g’é(ﬁl }toise, hence they
should be properly designed and fitted. This deign thesis Q(/ reat the task of meeting
acoustic requirement of a broadcast training centr \%the basic architectural tool of
effective grouping of spaces based on function aﬁﬁ@ attributes. This essentially requires

that buildings in the proposal should be d @y designed with circulation in mind as part
of the concerns for achieving bro z(&e'of enhancing acoustics. Literature show that
resolution of acoustic need is c@hdetermining how successful a broadcast radio station
design would be. It is %}%&kground that this thesis stands. Four (4) broadcasting
training facilities i@d outside Nigeria were studied. The methodology adopted is the
Case Study a;ﬁ%{ch-ﬁndings showed that in all the case study buildings, consideration was
given t , mostly through material selection. Based on the literature and information
g from this design thesis, it is recommended that designers should ensure that

effedfive resolution of acoustic requirements should be prioritised from their early design

conceptualisations, working in close collaboration with seasoned broadcast personnel.
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Chapter One
1.0 Introduction

1.1 Background to the Study

The process of disseminating information from a source unto a large number of people and
over large geographical spaces is known as broadcasting. Globally, broadcasting has become
a crucial tool for modern societies. There is a pervasive and continuous need for i@k,
businesses, organizations and governments to transmit information from 0@} of the
world to another. This is done to achieve the multiple goals of informatio@hainment and
education. The broadcasting industry, also known as the Mass Me&%{sylay an important
role in the workings of the world. The earliest, most widespre@rthest reaching form of
broadcasting is the radio. Radio broadcasting is also & fhant mass medium in Africa
(Okoye et al., 2020; Faller, et al., 2002; Myers, \ Essays, 2021). Television (TV)
was a later addition to broadcasting whicl& after the wide adoption of Radio. At the

beginning radio offered only a one way, %oig¢ only communication medium from broadcast
stations to listeners. However, Q/ ncements in phones technology and its wide use,
many radio stations now few way interactions between their stations and the listeners.
Also, the invention@%lgpment of the internet and social media have aided visual

transmission o ra&yogrammes, which previously were being done only by the TV stations

(Statistic

er areas of human endeavor broadcasting practitioners need to acquire structured

knowledge for effective service delivery, hence, the need for educational institutions such as

Broadcasting Training Centre.

Because the quality of broadcasting is largely dependent on audio quality, broadcasting
stations often rely on a building, a group of buildings or some structures which are fitted with

necessary equipment and constructed to enable a smooth broadcasting experience. However,



in these buildings or studios, key considerations are made to ensure that the building delivers
on its purpose. One of such considerations is acoustics (Stanca, 2021). Another consideration
is effective circulation which enhances productivity (Nazarian, Price, & Demian, 2011).
Crucial to the goal of this thesis is seeking answers to how key functional spaces should
relate and the materials with which they are finished. The resolution of spaces based on

functions and noise attribute is seen in this thesis as crucial to achieving enhanced @i\cs

in a broadcasting training centre. :<&

A proposal of Broadcasting Training Centre, Itapa Ekiti has made it es@\lo design an
educational facility that will, among other things, meet the acous(q tial requirements

of a modern broadcasting training institute. It is for the pur% ceting this need that this

study is undertaken. The outcome of this academic effs i[Mherefore form a basis for the

design proposal that will be made for the Broadca@lning Centre, Itapa Ekiti.

1.2 Statement of the Problem Q

Broadcasting Training Centr\ﬁ/&; Ekiti requires buildings that will allow for effective
acoustics within such b@h&s‘so as to enhance the effective training of broadcasters that are
fit for the 21 c@owever, this targeted goal will only be attained if the buildings

housing th@fwg facility are designed in such a way that impediments to enhanced

acou@ solved. This is the problem which this research addresses.

A%\gh, the architectural design requirements of a broadcast training facility can focus on
several requirements like spatial flow and coordination, lighting, ventilation, aesthetics,
building concept and building rigidity among others (Secchi et al., 2022; Idowu & Zhou,
2021). Nevertheless in this study, the focus will be on resolving acoustic requirements in a
radio broadcast training centre in a way that will aid optimal production of quality

broadcasters, and enjoyable learning and accommodation facilities for broadcast trainees.
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In summary, this proposal will explore an understanding of the acoustic requirements of a
radio broadcasting training centre by carrying out a detailed desk review and by reviewing

existing case studies so designed to meet the goal of enhanced acoustics.

1.3 Aim and Objectives

1.3.1 Aim

The cardinal aim of the study is to create a theoretical basis for the design of
é«mg of a

Training Centre that will be embedded with effective acoustics considerati

modern contemporary Broadcasting Training Centre.

1.3.2 Objecti \\

The objectives of this study are to:

1. Draft and develop comprehensive desi for bulldlngs in a Broadcasting
Training Centre and the complemen %Qommodatlon facility;
2. Revise the concept of acousti de@fo understand its requirements in Broadcasting
Training Centres and si l% ties through a desk review;
3.  Evaluate the basi %,,requlrements applicable to the Broadcasting Training
Centre by st ex1st1ng cases;
4.  Analys th&itj or the proposed project and its contexts;
5. P ttainable architectural solutions and recommendations which centers on
Q@h ving enhanced acoustics through effective resolution of functional spaces, based
Q on compatibility of adjoining spaces in the Broadcasting Training Centre to enhance

broadcast teaching and learning experiences.



1.4 Research Questions

1. Is the development of comprehensive building design briefs important in the design
and development of a Broadcasting Training Centre and its ancillary facilities?

2. Will a desk review of the concept of acoustic design enhance the understanding of its
requirements in a Broadcasting Training Centre and similar facilities?

3.  How relevant is the studying of existing cases to evaluating the basi %
requirements applicable to a the Broadcasting Training Centre? %

4.  Of what significance is the right selection and proper analysis of t viability or

success the proposed project? &\ \
5. Will proffering of attainable architectural soluti@commendatiom which

centers on achieving enhanced acoustics thro ive resolution of functional
spaces, based on compatibility of adjoi% es in the Broadcasting Training

Centre enhance broadcasting teachinég earning experiences?

S

1.5 Significance of the Study Q

This study is significant becawseNgprovides a valuable body of knowledge on the subject
matter of enhanced Qs ic *in a broadcasting training centre and its accompanying
accommodation facilt his will help designers to come up with improved designs that will
sufﬁciently@ﬁo account the acoustic requirements of buildings in a broadcasting training
cent more, the design proposal will serve as a clear example of how to meet the
a needs of a broadcast training institution, not just from acoustic science or
engineering perspective, but also from an architectural view point using spatial positioning

and compatible batching of spaces within the building as tools.



1.6 Scope of Study: Target Group

This design thesis is carried out to highlight how acoustic requirements for a broadcast
training centre can be attained through effective and logical grouping of spaces in clusters
based on noise generation potentials and noise transmission attributes. This is with a view to
meeting and enhancing acoustics by not only considering surfacing / finishing materials as
the only means of enhancing acoustics. Rather, this thesis proposes using effect@g
of functional and circulation spaces as further means of enhancing a&@sc) in the
proposed facility. The study commences by discussing the historic ground and
development of broadcasting stations, and then deals with the arc c%c@l\requirements of a
broadcasting training centre with specific focus on its acous '@1 ments so as to serve as
a basis for the building design proposal for Broadcast Ta entre, Itapa Ekiti. The target

group for this thesis comprises of broadcast train% tutors, broadcasting practitioners and

administrators. &\

1.7 Operational Definition of Ten%

Audio Cables and Connecté/(/kudio cables transmit audio signals from one place to

another, such as from a 10 source to the console.

Audio Processor@udio processor ensures that the amplitude of the audio signal does
not exceed «rbgulating body’s limit. Without a processor the signal can become over-

ich decreases the quality of the resulting radio signal and can cause splatter on

Broadcasting — The art and practice of disseminating information to large audiences over a

substantially large geographical area.

Circulation — The way people move through and interact with a building.



Distribution Amplifier - A distribution amplifier splits the signal from the audio console and

sends it in multiple directions without overloading the console output.

EAS Decoder — The Emergency Alert System (EAS) is a nationwide system through which
emergency warnings are relayed. The EAS decoder is the piece of equipment at a radio

station that listens for emergency alerts on other stations and sends them out over the

airwaves. %\y\
Equipment Racks — Some audio equipment can be freestanding, but in ma@é studio

will want to rack-mount the equipment. There is a wide variety of fiee ng wood and

metal racks that you can hang equipment in, or install shelves i ‘QQ ipment that doesn’t

come with “rack ears”. Equipment racks keep the equlpme nd the cables hidden out
of the way, which is nice for the aesthetics of the @ t not necessarily important for

basic functionality.

FM - Frequency Modulation. Q

Headphones — Headphones slzu(ﬁ sed by anyone speaking into a microphone. This
allows the DJ or hosts t(& eir audio levels as they speak. Each microphone in the
studio should be pai @h set of headphones

Mixer Or C sogvAn audio mixer takes input from multiple audio sources and lets the
user det, thh channels to use in the output, and at what levels. A console is generally

the %th ng as a mixer, but sometimes has some additional fancy features used just for

ra

Monitor Speakers — Monitor speakers let the DJ listen to what they are playing. The monitor
speakers might be internally amplified, or might require an external amp for power. The best
monitor speakers have a “flat” response so that the sound coming out of the speakers sounds

as much as possible like the audio going into them, but any old speakers will work in a pinch.



On-air Light and Relay Circuitry — An on-air light notifies others outside of the studio
when the DJ has microphones on in the studio. There is usually some circuitry outside of the
console to turn the lights on and off. It is typically controlled by some switches inside of the
console. Mixers not designed for radio probably won’t have this feature. An on-air light is not

essential, but it will make things easier for the DJ and for any visitors to the studio.

Reverberation Time (R. T.) — This is the time taken for a source sound produca@’m
or space to decay by 60dB. < <<,

Studio-to-Transmitter Link — The studio-to-transmitter link (STL) I‘T$ audio signal

from the studio site to the transmitter (and antenna) site. c\’\ N

Training Centre — An educational facility used for teadhy hearning and certification in

specific skills. §



Chapter Two

2.0 Literature Review

This Chapter explores the main aspects of this design topic by analysing existing works and
researches already carried out by other researchers on these areas of discussion. This is

carried out with the goal of gaining adequate knowledge of how these issues have _been

addressed in earlier researches. The themes or key aspects of this study look@l de

architectural and acoustic requirements of Broadcasting Training Centres, spaces,

building circulation, historical development of Broadcasting Trainin%&e
\

2.1 Conceptual Review ( &
2.1.1 Architectural Acoustics (&
N

Architectural Acoustics can be defined as the sci y and application of acoustic
principles as they are implemented inside a building oy structure (Balderrama et al., 2022). It
can also be defined as the study of the %ﬂ, propagation and transmission of sound in
rooms, dwellings and other buildi@tanca, 2021; Ginn, 1978). Architectural Acoustics

encompasses core elements (ﬁ{s/zmse control, speech privacy, passive and active sound

reinforcement, paging, emergency communications (Fausti, Santoni, & Secchi, 2019).
Thus, Architectur, @ ics links the countless frequencies and wavelengths of audible
sound with tricacies of architectural geometry, and the characteristics of different finish
materia% section, room acoustics will be the focus while the science of hearing and

ves will not be emphasised.

2.1.2 Building Form and Acoustics
The acoustical environment in and around buildings is influenced by a number of inter-
related factors associated with the building planning-design-construction process (Cabrera, et
al., 2020). To achieve a certain sound or acoustic requirement in a particular room, architects

must establish the basic size, shape and finish material of the space in question. In



establishing the basic size of a room to ensure effective acoustics, there are recommended
standard ratios for the length, width and height of the room (Montes, et al., 2018). Together,
these three parameters form the cubic volume of the rom which is very essential in
determining the acoustics experience in that room or space (Stanca, 2021; ISO 12354-1, 2017,
Degree, 1997; ). A general rule of thumb is that ceiling heights should be at least 4.9 metres

for audio studio rooms such as for radio broadcasting or for music recordings (Okoye\etial.,

2020). Zalejska-Jonsson (2019) also stresses the importance of having su Q%ﬁling

b

height and states that, “The larger the room, the more ceiling height that's ge

A study by Meng and Kang (2013) on the impact of building *che acoustics of a
cultural theatre showed that the hexagonal form of the %

as effective in that it
produced a perfect dead sound for the audience and X&*Aeated harmony between the
theatre and its listeners. They also opined that e%nost important factors to consider
when designing any room for sound produo‘é&e reverberation time (R. T.) and reflection

n
(or echo) of sound. But on a morg_g % level, building forms that are symmetrical
complement sound better than @g al buildings (Cotana and Goretti, 2010). According

to Cotana and Goretti, (%&),\‘W
b

ilding in terms of acoustics are a sphere, a cube and a

h was also stated by Janjua, Sarker and Biswas (2019),

the worst shapes fi

cylinder/oval teo ile the best shapes are either a pentagonal building, a rectangular
shaped @0 a cuboid in which the height, length and width are determined around
exc@a ustics ratios. Just as symmetry is essential in floors and walls, so too ceilings

sh% be symmetrical as much as possible (Stanca, 2021). Furthermore, (Secchi et al., 2022)
stated that open plan buildings often have serious acoustical problems due to unwanted

sounds filtering through the entire space (Okoye et al., 2020).



2.1.3 Room Acoustics: Reflection, Absorption and Diffusion of Sound
Sound travels as either rays or waves in air, and behaves in specific ways inside buildings
(Balderrama et al., 2022). When sound is produced inside a room or building space, it moves
in an increasingly spherical manner outwards from the source of the sound (Rodriguez et al.,
2022). As it spreads out, the sound waves may come in contact with obstacles such as shelves,
walls, doors etc. When this happens, the direction of travel of the sound is alte w
12354-1; 2017). Reflection, Absorption and Diffusion are acoustical tools or @a that

describe the acoustic behaviour of different surfaces of an enclosed spac ar & Lee,
¢\\ \

2.1.4 Sound Reflection %
When sound waves hit flat surfaces like walls, floor Xﬂngs, sound is reflected back

towards the source of the original sound (Rubi@, 2019). But with each reflection

2019).

gotten, some bit of sound energy is lost ( errama et al., 2022; Stanca, 2021). Eventually,
the sound dies out when all of its ¢ }Qsed up (Kuerer, 2002). Reflective materials in
buildings are usually hard and{re y smooth surfaces such as gypsum board, wood,
plywood, plaster, heavy tm&ss, masonry, and concrete. They are to be of sufficient

mass, thickness and ss so that they can perform the specific function needed such as

avoiding ech agd.absorbing low frequency sound energy where it is not desired to have

quch @

und Absorption
On the other hand, when sound hits absorbent and porous surfaces like rugs, draperies and
acoustic tiles, the sound pressure generated equals the energy density of the incident radiation
and sound is not reflected (Okoye et al., 2020) rather high frequency sounds are absorbed or
“soaked up” by these materials (Welch and Fremaux, 2017; Wilson, 2017). Sound-absorbing

materials have high absorbing coefficient which is the ratio of the incident sound to the

10



reflected sound and may vary from 0 (no absorption, or perfect reflection) to 1 (complete
absorption, or no reflection) (Stanca, 2021; Ngunjiri, 1990). But in using this data, care
should be taken to also take the frequency of the incident sound into consideration. The
thicker the porous material and/or the deeper the airspace behind the absorbing layer, the

higher will be the low-frequency sound absorption coefficients. The absorption coefficient of

some building finishing materials at different frequencies in shown in figure 2.1 belm\y\
£ Q\

\
|_ Material Frequency, Hz '
125 2560 500 1000 2000 4000
Alr, per cu. m. | nil nil nil 0,003 0,007 0,02
Acoustic paneling 0,15 0,3 0,75 0,85 0,75 0.4
Plaster 0,03 0,03 0,02 0,03 0,04 0,05
Floor, concrete 0,02 0,02 0,02 0,04 0,05 0.05
Floor, wood 0,15 0,2 0.1 0.1 0,1 0,1
Floor, carpeted 0,1 0,15 0,25 0,3 0.3 0.3
Brickwall 0,05 0,04 0,02 0,04 0,05 0.05
Curtains 0,05 0,12 0,15 0,27 0.37 0,50
Total absorption of
one seated person 0,18 0.4 0,46 0,46 0,51 0,486
Figure 2.1: Typical abs coefﬁ01ents of 1 m? of different materials
&E (Secchi et al., 2022)

R
2.1.6 Sound Diffusj Q\ :
Diffusive surface hﬁon-planer forms and help to redistribute and redirect sound energy
directed at &hrfaces. They are usually convex or randomly articulated in shape help to
crea %g of sound being generated from within the room and also help in prevention of
d unwanted cross reflections (Liao, et al., 2021). Curved surfaces (either parabolic
or concave) are rarely desirable for proper acoustics. Concave surfaces in churches or
auditoriums can be the source of serious problems as they produce concentrations of sound in
direct opposition to the goal of uniform distribution of sound (Balderrama et al., 2022). This
explains why oval shaped halls and domes have serious acoustics problems in that they have

concave surfaces and redirects sound to a narrow point in the room (Okoye et al., 2020). If

11



ever a concave surface is to be used in a room, its focal centres should be outside the
enclosed space so as to make the acoustics problems normally associated with concave

surfaces less damaging (Ngunjiri, 1990).

Architectural surfaces need to be designed and finished to either reflect, absorb or diffuse
sound (Park, Lee and Lee, 2017). The materials and construction elements that shape the

finished spaces determine how sounds will be perceived in that space, as well a@y

will be transmitted to adjacent spaces (Stanca, 2021). <<,

Absorbent materials such as mineral wool and semi-rigid fiberglass p&d%ﬁd in a space
to control reverberation, sound level, echo and reflection of so d \enhance diffusion
(Alonso, et al., 2020). All these are done to improve spe(:(/ igibility, improve sound

isolation and also to improve the mixing of sound in % gwuche & Sagada, 2015).

Regardless of the acoustic material used in a% space, its effectiveness is determined

by the surface area it covers on the bui &ment (Alonso, et al., 2020). Alonso (2020)

therefore recommends that at leas %\ the total surface area of the building elements be

treated with acoustic materiala{/ room to benefit from the treatment.

e
2.1.7 Room Acousti %ﬂems and Solutions

Park, Lee an L&g 17) discussed different acoustic problems with regards to music

educati(@n a studio and also proffered some solutions to them. These acoustics
a

rO

podr gound isolation and this can be determined if sound travels from one area to another

also relevant in this study. For example, a room or building could suffer from

o

through:

e  Closed doors and windows
«  Walls

* Ceiling and floor

12



» Heating, ventilation and air-conditioning (HVAC) system ducts and vents

* Cracks and openings

Some of these areas of sound leakages are also identified by (Secchi et al., 2022) such as
doors and windows, walls and floors. In figure 2.2 below, the uncontrolled transmission of
sound through a building can be seen. External noise enters the building freely from the walls
and windows, HVAC equipment above the building also generates noise and it is

through the ceiling down to the spaces beneath, vibrations on the floor of tl@y g also

adds to the noise and sound leakages occur through doors and over partitio

K*\

el

\S
I%&): Uncontrolled travel/leakage of sound through a building

Source: Secchi, et al. (2022)

O

Doo d ‘windows are building elements through which sound isolation may not be
$ed. To achieve good acoustics, doors should be solidly constructed with the appropriate
thickness and they should seal tightly when closed. For windows, studies have suggested that
the windows should be made of double panes of sufficient thickness, and adequate air-space
of at least 2 inches (Park, Lee and Lee, 2017; liao, et al., 2021). Windows could be angled so

as not to be parallel to other windows or walls on the opposite part of the room which could



encourage reflection of sound (Stanca, 2021). Also, the windows should seal tightly when
closed. For door and window seals, one might consider using a magnetic seal system but if
that is not possible, then a dense, flexible material can be used for that purpose. Overall, the
goal is to ensure that when the door and/or window is shut, it is airtight (Kumar and Lee,

2019).

Walls are also a membrane through which sound pass between adjoining spaces ( kﬂs@
et al., 2022). Specifically, Arenas and Sakagami (2020) advocates that “to prpvi quate

sound isolation, walls need to have a great deal of mass, seal at the floor ing deck and

@Q Air and insulation”.
Secchi et al., (2022) also states that in addition to other (ﬁ/@wents such as including

around door and window frames, and walls should contain a space

perforated panels or slats on wall surfaces, walls convex shaped or angled to

produce better acoustic results. @

Ceilings and Floors can be given simildr ’\ament to achieve high acoustic performance.
Ceiling treatment could take one % forms: use of false ceiling and use of suspended
ceilings (Okoye et al., 2020)®ings are ceilings which are independent of the main
floor ceiling structure.q%lded ceilings are ceilings which are hung from the structural

floor by wire or <es

ceilings w‘i@&q‘ve as the floor to the space immediately above the given space. The

angers. Suspended isolated ceilings can be included to existing
suspend ing could be gypsum board with undulating surface and should also be
by acoustical hangers made of neoprene to increase the overhead sound isolation
(Rubino, et al., 2019; Cotana and Goretti, 2010) also identifies ceiling material selection as
important in architectural acoustics considerations. In this regard, Balderrama et al., (2022)
suggests using acoustic tiles for ceilings. Similarly, the roof structure and roof covering could
cause potential sound leakages. Therefore the gaps in corrugated roofing sheets should be

filled with sound absorbing materials such as polyurethane.
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For floors, the best option is also a floated floor constructed above the concrete floor and in-
filled with resilient isolation pad (neoprene or compressed glass fiber) (Fausti, Santoni, &
Secchi, 2019; Arenas and Asdrubali, 2019; Cucharero, et al., 2021; ISO 12354-1, 2017). Also,
floors can be given carpet or rubber coverings to improve its sound absorbing properties

(Karttunen, 2017; Arenas and Asdrubali, 2019 ).

In addition to the problem of poor sound isolation in buildings, flanking is anoth %
experienced in room acoustics. In this situation, sound transmission occurs thfough so-called

flanking paths or indirect routes (Rodriguez et al., 2022). The sound tra@i@n path over
the partition via a suspended ceiling, against which the paﬂitio@&gz&es, is a common

condition. Others include interconnecting air-conditioning %@@

rooms via a common corridor, and adjacent exterior \windowS8. The existence of flanking

rs opening to adjacent

paths means that in some cases it is pointless ct a high quality insulating wall

without making major structural changes i@her building elements of the room (Ginn,

1978). In figure 2.3 below, a schemfic egentation of flanking as an acoustic problem is

shown. \<§\

N}
$
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Figure 2.2: Transmission p% tween rooms
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In general, most rooms with poor. u can be corrected architecturally through an
inclusion of sufficient surfac c%g, which would act as sound diffusers and sound
absorbers, over the exp kﬁ&es of the room such as walls, floor, large windows and
ceilings (Cavanau @Q% Wenger Corporation, 2000). In addition to this, double
construction in&fill ith sound absorbing materials like mineral wool is helpful in reducing

sound tgan n between adjoining spaces (Cavanaugh, 2009; Ginn, 1978). This typically

infonstruction of double leaf walls i.e. cavity walls, double floors etc. (Ngunjiri, 1990).
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2.2 Empirical Review
2.2.1 Historical Development of Broadcasting

History of Radio and Broadcasting Stations

In 1873, James Clerk Maxwell a British physicist, published his theory of electromagnetic
(EM) waves. This publication was so significant that it is said to have marked the beginnings
of radio communication (Noone, 2013; Feldman, Watson-Watt, & Zworyki \&&
Although EM waves first found application in light waves, it was found to als§ b icable

in studies on electricity as discovered by German physicist, Heinri&@z (Feldman,
Watson-Watt, & Zworykin, 2008). &\ \
AN
However, it was a young Italian electrical engineer and invéntersGliglielmo Marconi, that is
generally credited as being the inventor of radio (Noo \%). This is so because he was the
first person to develop an improved apparatus tha' wireless communication over large
>

distances possible such as sending comn@k@
1

n, Watson-Watt, & Zworykin, 2008).

sages across the English Channel in 1899

and across the Atlantic Ocean in 19

As the 20" century began, im@ts were made in the new wireless messaging system.

Some of these includ@\gﬁwed tuning devices, antennae and other detectors to help
e

produce clearer s@‘

there was gapid\development in radio communication and in 1922, the first public radio

dman, Watson-Watt, & Zworykin, 2008). After World War 1,

broadca% achieved in Pennsylvania, United States of America (Faller, et al., 2002). For

of the history of radio stations, transmissions have been made in analog formats as
either amplitude modulation (AM), frequency modulation (FM) and phase modulation (PM)
or their derivatives. In 1933, FM radio was patented by inventor Edwin H. Armstrong. FM
uses frequency modulation of the radio wave to reduce static and interference from electrical

equipment and the atmosphere. In 1937, W1XOJ, the first experimental FM radio station,
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was granted a construction permit by the US Federal Communications Commission (FCC)

(Faller, et al., 2002).

Between the 1930s and 1950s, it was discovered that radio stations that make broadcasts via
EM waves are subject to degradation which defines a station’s coverage area. A coverage or
service area in turn is defined by two contours: the inferference-limited contour and the
noise-limited contour. The noise-limited contour is largely defined by the transmissi %r
of the station, and reception of the signal becomes negligible beyond thig" cofitohr. The
interference-limited contour is largely defined by the interference from ted stations,

i.e., stations having the same carrier frequency but geographic@afated by a certain
minimum distance. Outside this contour, the level of the i %cfeac signal supersedes the

broadcast signal, resulting in either no or very poor rec he original station (Faller, et

al., 2002). Thus, these limitations imply that m% stations can only serve listeners
within their geographic location or if they r&t\ e more people, then better equipment that

can provide stronger signals are neefd.(é}lio station usually requires a license from the

national regulating agency or C‘@k before it can operate within a country.

Since the 1960s, there h@f researches into the digitalization of radio owing to the
e

problems associa Q analog broadcasting. For one, digital communication allows
a

incorporation%

receive representation of the source signal (i.e., the result of source coding) and

arding measures (i.e., channel coding) to insure the fidelity of the

ron of the signal without accumulative degradation. But it was not until the 1980s
hat

t is drive actually gained momentum in the United States (Faller, et al., 2002). By the
1990s and early 2000s, digitized radio broadcasting had been achieved and was now

spreading across Europe and America (Faller, et al., 2002). Added to that was the possibility

of making radio broadcasts over the Internet which began to gain traction and was actually
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implemented by some of the biggest media corporations like the British Broadcasting

Corporation (BBC) (Feldman, Watson-Watt, & Zworykin, 2008).

Digital and satellite radio have greatly expanded the possibilities of radio. Not only does
digital radio provide superior sound quality, but it permits such additional services as
multiple audio-programming channels, on-demand audio services, and interactive features, as
well as targeted advertising (Feldman, Watson-Watt, & Zworykin, 2008). Wirele \%het
allows users of computers and portable media devices to access the World Wid from
all kinds of locations. Personal digital assistants (PDAs) also use radio t@w e-mail and

other services, including GPS information from satellites (F@ \Watson-Watt, &

2.2.2 Development of Broadcasting in Nigeria $
Broadcasting in Nigeria dates back to De@

Corporation (BBC) started what they ca@
0

receiving centers (Adejunmobi, 1%
repeater station of the empire @ the BBC, radio broadcasting served merely, as a tool

Zworykin, 2008).

32 when the British Broadcasting
mpire Service”, and Lagos was one of the

r two decades after its founding, as the local

of the colonial enterpris€aheing the cultural arm of a political and economic process that

consolidated Briti @ Nigeria’s shores. All that changed with the birth of the Nigerian
Broadcasti gﬁ\lBS) in the year 1951 (Adejunmobi, 1974). The period between 1952
through@ radical changes in the concept and structure of Nigerian broadcasting. The

f a young Nigeria’s turbulent politics had directly affected the country’s radio
services. In the 1950s and early 1960s, regional broadcasting corporations in Nigeria were
established such as Western Nigeria Broadcasting Service (WNBS), Eastern Nigeria
Broadcasting Service (ENBS) and Northern Nigeria Broadcasting Service (NNBS)
(Adejunmobi, 1974). By 1970, the 1950 conception of a single, national, noncommercial

broadcasting service had evolved into seven separate systems — one national and the others
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regional in scope--six of which ran advertising (Adejunmobi, 1974). Section 36 (2) of the
1979 Constitution ushered in the third revolution in radio broadcasting in the country. By
proclaiming that “The Federal and State Government or any other person or body authorised
by the President can own, establish or operate a television or wireless broadcasting station in

the country”, this gave statutory basis to the ultimate emergence of private/commercial radio

2.3.1 Architectural Requirements of Radio Stations \&\ \

broadcasting 13 years later.

23 Design Consideration

Studio design is a function of many factors with acoustics a(t(/ t stringent criteria. Good

acoustics design must be enhanced by good plam@ut, materials, surface finishes,
1).

shape, choice and design of service systems (St{

But even before the radio studio building@ned, some points of concern for the architect

include site selection and site plan (Secchi et al., 2022). As much as possible, sites
selected for radio houses shom% se that have low background noise. If the site likely to
undergo future develo@ these should be captured in the projections of the architect so
as to make sufﬁcQJ 1sion for the expected increase in noise levels around the radio or

broadcast b@% In the overall planning and design of radio broadcasting and television

studios,%

and critical spaces. The noise sensitive spaces such as studios should be placed as

should be proper orientation of the building to reduce noise exposure of

far away as possible from external and internal noise sources (Okoye et al., 2020)

There is no one way of designing a radio studio (Clark, 2017). The design of radio
broadcasting studios is a complex task that is multidisciplinary in nature; it involves the
integration of architectural acoustics, electro-acoustics, environmental control, lighting and

ceiling systems. (Kurjak, Grubesa, & Domitrovic, 2006). Before designing any radio studio,

20



several questions need to be answered as these will provide a basis for making the design.
But in all these, acoustics consideration ranks among the most significant parameters. In fact,
it is the singular most important thing in the radio studio (Clark, 2017). This is because
acoustics determine speech intelligibility which is an absolute requirement for a radio studio
(Kurjak, Grubesa, & Domitrovic, 2006). Other considerations to be given attention in the

design conceptualisation are ergonomics, workplace culture and flexibility (Clark, 20%

Generally, a radio broadcasting station has an audio studio, control room @nd¥€sormndlock

(Kurjak, Grubesa, & Domitrovic, 2006). The control room is best built b@‘he studio and

should normally be separated with a wall that offers good aco@ﬁnent. The control
1 S

room is visually linked to the studio through specially desi ation window which a
good view of the floor of the studio (Karttunen, 2017 &w should also provide an
average sound insulation value of up to 40 dB or driguez et al., 2022). The size and
shape of the Control Room will depend O@Qmiture and technical equipment it has to
accommodate; such as, audio conso nitdring and talkback facilities, disc reproducer,
tape recorder and playback un'(({ everberation control unit, video monitor, intercom

nnel etc. The soundlock on the other hand is constructed

key panel, seats for the c@e}
to serve as a sound b@

Some of the A%Ms of the radio studio include mixer and continuity suites. The mixer

suite is of two rooms: the control room and the announcer’s studio. The continuity

has a control room and an announcer’s studio which houses music or record-

playifig equipment and a microphone (Balderrama et al., 2022).

The following room elements must be integrated functionally and aesthetically into the

architectural-acoustical design of Radio Studios (Stanca, 2021)
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a. Acoustical treatments and surface finishes to produce the required R.T.;

b. Mechanical and electrical fixtures; such as, grilles, lighting fixtures, speakers, status
lights, flick lights, clock, wire moulds, outlets, etc.;

c. Seating, furniture, and permanently installed or portable equipment, as required to

achieve the desired sound effect; such as acoustic screens, turntables, sound effect

equipment, etc. \y\
1

In constructing studio buildings, Ngunjiri (1990) advises that the foundat n<§y):l; d be
constructed in such a way that it does not transmit vibrations and other no inating from

the ground to the building structure. Resilient materials can al @Nthoduced in lighter

structural members of the rigid frame structure of the b l%t reduce transmission of

2.3.2 Acoustics of Radio Stations @

Ordinarily, the primary design concern o a}s%oustical room is the reverberation time (Ginn,

sound through the structural members.

1978). But the main focus of aco

t@ radio studios is to prevent intrusion of sound from

outside, to avoid mechanicalv ithin the building and to provide internal treatment to

ensure vocal intellig@& (Clark, 2017). Radio studios require special acoustics
consideration (R 017). Speech or vocal intelligibility depends on a number of
factors, including clarity of speech among others (Okoye et al., 2020). Speech clarity is a
situatio ch a listener can both hear and understand what a speaker is saying. All radio

ay serious attention to this. And indeed, any room or studio meant for speech should
prioritize distinct and clear hearing of the speaker (Balderrama et al., 2022). The mandatory

ambient acoustical background which studio spaces must maintain is 25-30 dB (Secchi et al.,

2022).

In a study carried out by Kurjak, Grubesa, & Domitrovic (2006) on integrating modern

architecture wuth a small radio broadcasting studio, they identified some of the acoustics
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considerations which are useful in a radio studio design. To control sound in the studio, the
walls of the radio studio could be made of gypsum-cardboard panels. Gypsum boards have
very good sound isolation properties (Wenger Corporation, 2000). In using this technique, a
wooden structure is built onto the interior surface of the brick wall and then overlaid with
gypsum board. The spaces behind the panel are then filled with mineral wool or some other
material to serve as perforation (Kurjak, Grubesa, & Domitrovic, 2006). The \%

Corporation (2000) even advocates that double layers of gypsum board be ins %e

side of the wall to provide the best acoustic treatment to the wall. See fig

the studio door should receive acoustic treatment to prevent leakage ’\ \

Staggered sbods
{olsel bo braak path of :.u.m}

Insulaled airspace ..“.__
cavily -

Fibrows brsulation in
cavily air spaces

4
Double Eyers of gypsum

( Basa plale .,\h wall board (both sides af
siud framing)
Caulk perimiter of
Q balh gypsum

: Figure 2.3: Acoustic treatment of radio studio walls

Source: Wenger Corporation (2000)

It is pertinent to state at this juncture that architectural acoustics of radio studios is so
important that even changes to the production and transmission equipment in the control

room has no significant effect on the acoustics output of the studio as can be seen in the work
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of Kurjak, Grubesa and Domitrovic (2006) which is being discussed here. This is an area that

can only be corrected by architectural design.

In addition, if the control room is to be adjacent to the studio room, then the glass partition
between them should not be mounted vertically for acoustical reasons and the glass panes

should be tilted to avoid accumulation of dust overtime (Clark, 2017). For the best results

however, some radio stations build their studios as a “box inside a box™ (Clark, 20
case, a discontinuous construction is used which creates a double skin stryCt ith the

studio being an acoustically independent room within another room as @in figure 2.5

below. This kind of set-up ensures that the studio box is air tigl@sll&ws no leakage of

sound since the studio is protected from external noise by %@
S

and resilient materials

in-between the enclosures (Doelle, 1965). It also prsﬁ\% und insulation of 60-65dB

(Ngunjiri, 1990). ®
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}c&ctrical equipment can be located as far away as possible

Noise generating mechar&

e
from the studio. Al entlosure into which the noise-generating equipment is installed
should be airtjght\so that sound from the equipment is greatly isolated within the room or

enclosu@augh, 2009) (Ngunjiri, 1990). This is shown in figure 2.6 below

NS
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By design, studios require quiet ambient ba und(25-30 dB) and hence buffer spaces are
preferred between them and other noisy 5@5& n conclusion, adequate sound insulation both
from the interference of outside %}d between adjacent internal areas and the studios
must be provided (Ngunjiri, MIOYLAny spaces above any studio should be provided with
resilient floors to reduQ {mpact sound transmission to the studio. Also the studio should
have suspended c@) increase sound insulation from spaces above.
4\

Sumvr%g
In ti%ceding paragraphs, it has been made clear that architectural acoustics which covers
souhd theory, acoustic design elements and functional requirements of the space is vital
knowledge in order to handle any acoustic design commission such as the design of a
broadcasting Training facility. A brief history of radio and broadcasting stations was also

discussed. From the desk review done so far, it can be seen that good acoustic design starts

with the choice of a site whose background sound levels are low. This is then enhanced by
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the form, planning and layout of particular activities to attain a separation of noisy spaces
from quiet spaces. The choice of materials, placement and construction technique in lectures,
rehearsal rooms and studios plays a very important role in the overall acoustic design. All
these should be accompanied by carefully designed acoustic details and good workmanship

(Doelle, 1965).
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Chapter Three
3.0 Methodology- Case Studies

Preamble

This thesis adopts the case study approach as methodology for the project. Case studies are
the “study of a situation or an analysis of a particular case or situation used as a basis for

drawing conclusions in similar situations” (Cook, Loraine & Kamalodeen, Vim

Furthermore, Ale (2008) quoted Eero Saarinen on the importance of casef’st
projects in which Saarinen stated that” Naturally I do not believe in ecle@or imitation,

but I think it is very important to everyone and then to look car@q the architecture of
other times so that we can test the degree of fulfilment %r) rchitecture against the

fulfilment of others”. On the strength of these, five case@g&ﬁlﬂl be studied for this project

which comprises two local cases and three internationghcase studies.

3.1 Case Study 1: Nigerian Institu;\g ofJournalism, Ogba, Ikeja, Lagos.

3.1.1 Description of the Buil%\

The Nigerian Institute of Journalisih is the foremost school of journalism in Nigeria which

specializes in the tri'Q of’ Journalist and professionals in the field of Journalism. The

Institute has i&(g@}nline radio, which is PEN Radio live with our online Newspaper

coming o s%
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Plate 3.1: Nigerian Institute of Journalism,

Source: Authors field s&
3.1.2 Appraisal of the Building ®
Merits \&\

*The studios have their walls and fl i sgéded. The insulation of the wall and floor is done

with the popular method of usi@eﬁn covered with a cloth like material for the wall and a

rug for the floors. \\’
*There is efficient E@ing and ventilation
Y

* Easy accessiﬁQ 11 range of users.

*Use of. ramps to aid vertical circulation.

- arking Space.
Demé€rits

No provision for escape other than the main entrance to the building.
Spaces are too small in the building when compared to the functions being carried out in

them.
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Source: Authors field survey

3.2 Case Study 2: Arizona State Univer ool of Journalism & Mass
Communication, Arizona, United St@
3.2.1 Description of the Building &/
* The new six-story, 225,000 sq({?—’mot tall, LEED Silver building has become an integral

part of the fabric of A@fgizing downtown campus and a harbinger of Phoenix’s

redevelopment. D llin a design-build, fast-track method, work began on design in

October 2006/and school opened its doors in August 2008, 22 months later. School

schedul %dgets were both met.

rior is clad with glass, masonry and multi-coloured metal panels — the pattern of the

Plate 3.2: Nigerian Institute of Journalism, Ogba, Ikeja, !Iﬁé\( Wi

pandI§ is inspired by U.S. broadcast frequency spectrum allocations (the Radio Spectrum).
The composition is kinetic and dynamic — symbolic of journalism and media’s role in our
society. The building’s massing incorporates appropriate sun screens on each of the four

facades;
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* Their specific architectural treatment reduces the heat loads and is one of many of the
LEED Silver building’s sustainable strategies. Burnished concrete block walls, ground and
polished concrete floors and warm wood ceilings further express the forthright and direct
nature of news delivery.

* Both the newsroom and broadcast anchor desks are contained within one massive
production space with views overlooking the city and beyond. Flanked by state- -wgrt

control rooms and edit bays, Cronkite News Watch is in constant communicat'ﬁ%htself

and the community it serves. KAET Channel 8 Public TV also transmits [jv eir state-

of-the-art studios on the sixth floor. This top floor location allow&&&g spans and high
c

ceilings, required for the studios, and is constructed of a icdted lightweight steel

structure. Satellite dishes from transmission are housed Q@ f; they are specifically not

screened and directly express the building’s funct@ f communication.

Plates 3.3: Arizona State University School of Journalism & Mass Communication,
Arizona, United States.
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ass, Corhmthication,
\*\K \
3.3 Case Study 3: Toni Stabile Student Center, Co\%&versity Manhattan, New
York, USA @

3.3.1 Description of the Building (\&\
The project are spaces for the @ Library, the offices of the Columbia Journalism

Review, assorted faculty ana%' istrative offices, and classroom space. Central to the

Plates 3.4: Arizona State University School of Journalism & M
Arizona, United States.

proposal is the introdu@s{ Several new spaces to serve as a social and intellectual center
for the School: a@) rpose social hub for student-faculty interaction as well as larger
meetings w@(ors to the school, and a more informal student lounge space and cafe. The
social_hu ommodates a diverse range of programs: study space for students in between

=feeting space for students and faculty, informal presentation space for visitors from
the journalism industry, and other such communal event spaces for the Journalism School.
The cafe is intended to be a louder, more informal space for the School’s students, complete
with plasma screens and LED signage that will broadcast the news to patrons. Its site at the

formerly outdoor space between Journalism and Furnald allows it to engage the campus
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environment while also remaining within the School of Journalism. A transparent glass

structure is proposed to give the School a more active presence on its entry plaza.

USA

3.4 Case Study 4: The Nigerian Televisi@mrity College - Ntatvc, Jos
3.4.1 Description of the BuildingQ&l
The primary mandate of the sb@g broadcast news, programs and events to the populace.

To serve a medium of: *\ting, entertaining and disseminating information. The Nigerian
Television Autho@o known as NTA - was inaugurated in 1977 and is the government-
owned bod'Q rge of television broadcasting in the country. The NTA claims to run the
biggest %1% network in Africa with stations in several parts of Nigeria. Formerly known

an Television (NTV), the network began with a takeover of regional television
stations in 1976 by the then Nigerian military authorities, and is widely viewed as the

authentic voice of the Nigerian government.

The college is committed to providing high quality professional and specialized education in

television, production and journalism, as a means of fostering and promoting best practices
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History

Television began broadcasting on 31 October 1959 under the name Western Nigerian
Government Broadcasting Corporation (WNTV). It was based in Ibadan and was the first
television station in Tropical Africa. Other Northern parts of Africa already had a television

station.

Programming \y\

A number of NTA programs can be viewed online via Africast as well as Teldfric€lelevision
(US & Canada). NTA News bulletins are frequently aired on Africa Inde@@s‘[ Television,
and BEN Television in the United Kingdom. The station was ma% able through Sky in
the UK on channel 202, but in early March 2010, they refua%(ﬁl} their channel pay-per-

view on Sky. The next day the channel was removed Sky EPG. It is also on the

IPTV platform SuncasTV, and via free-to- air sat% alaxy 19, Intelsat 905 and Intelsat
507 ¢\\
Location: The Nigerian Television ofity - NTA, Jos is located along Old Government

House Close, Rayfield Jos, Plat %.

3.4.2 Appraisal of tlQ*uldfng
Merits < Q

1. TheQ ibility in the design of their studio.

2. P site zoning.

Qgransmitting hall is on a high level for propagation.

4. Provision of staff restaurant to help in user comfort.

Demerits

1. No escape route.

2. The acoustic material used at the wall and ceiling is very poor.
3. Lighting and Ventilation of the offices is very poor.
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4. No provision of parking lots.

Plates 3.7 Control/Editing Room at NTA. Plates 3.8 Mix@&udio at NTA
\

Centre. \4\
&

Plates 3.9 News @%TA. Plates 3.10 Teleprompter at NTA.
3.5 Cz$;y 5 (The British Broadcasting Corporation — BBC)

scription of the Building.
History
On Friday 1 April 1949, Norman Collins, the then Controller of the BBC Television Service,
announced at the Television Society’s annual dinner at the Waldorf Hotel that a new TV
centre would be built in Shepherd’s Bush. Transmissions at the time came from Alexandra

Palace and Lime Grove Studios (from 1949), and had very few television transmitters. It was
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to be the largest television centre in the world. Riverside Studios in Hammersmith were used

from 1954.

It was planned to be six acres, but turned out to be twice as big. On Aug 24, 1956 the main

contract was awarded by the BBC to Higgs and Hill, who also later built The London Studios

(ITV) in 1972. The building was planned to cost £9m.

The building features a distinctive circular central block (officially known as the \&)}k

— but often affectionately referred to by staff as the doughnut) around w i% tudios,
\n block is a

offices, engineering areas and the new News Centre. In the centre of %

statue designed by T. B. Huxley-Jones, of the Greek god of the su 4@ ,\Vhich is meant to

symbolize the radiation of television light around the worldx@& ot of this statue are two

X

’s unique shape it was too noisy and

reclining figures, symbolizing sound and vision, the c s of television. This structure

was originally a working fountain but due to the

was deactivated. @
The Design Q

The overall design for TeleV1 0 tre from the air, appears to be like a question mark in
shape. The architect G wbarn CBE (Norman & Dawbarn), drew a question mark on
an enevelope (n y the BBC Written Archives Centre) while thinking about the

design of t§ d1ng and realized that it would be an ideal shape for the site. (The BBC
Quarter. al, July 1946). The building was first commissioned in 1949.

The centre’s studios are run by BBC Studios and Post Production, a wholly owned
commercial subsidiary of the BBC. They range in size from 110 square meters (1047 ft?) to
the vast Studio One (TCI) at 995 square meters (10, 250 ft?) — the fourth largest television

studio in Britain (following The Foundation Studios’, Studio A&B, Media City UK’s Studio
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1 and The Maid stone Studios’ studio 5), and is equipped for HDTV production (as are

Studio Four, Studio Six and Studio Eight) Wells Matt (1 January 2007).

The Infrastructure

In February 1996, the source of the building’s electricity and heating was transferred to an
European Gas Turbines (EGT) 4.9MWe Typhoon gas turbine Combined Heating, Power and
Cooling Unit. It included a 6MW Thermax air conditioning (cooling) vapor 1
machine (VAM). The £6m HAVC system reduced the centre’s energy costs by{35 d paid
for itself within three years. A second turbine was added, without a secondchiginey. In 2008
however, Tara Conlan (18 July 2008), the BBC admitted that the %&em is only being

used for emergency purposes as it became cost-ineffective ‘@ibtlme.
h

Excess electricity produced at night has been retu National Grid, as originally

planned. In November 2003, the turbine’s chimney’s caught fire, Chris Tryhorn (28

November 2003), which effectively broug@aptput in the centre to a halt. Since the fire

the turbines have not been regularly d&)

3.5.2 Appraisal of the Buiké,&,a

Merits \ .
1. Good Site hd spatial distribution.

2. Goo, ustic

3. technology was employed in the construction, lighting, ventilation and
Q oustic requirements thus making it one of its kind.

4. The BBC Broadcasting Station was built on a very large expanse of land. It stands and

still remains the largest Television Center in the world.
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Demerits
1. Some of features and statue incorporated into the building for aesthetics were later
discovered to be a disadvantage in terms of acoustics. They became source of unnecessary

noise in the building which was not good for the studio functions of the Television Station.

Hence such features were later deactivated.

Plate 3.13: Picture showing the aerial view of BBC television centre. Source: Wikipedia
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Chapter Four
4.0 Site Analysis and Design Synthesis

4.1 Study Area

Every building structure needs a site to be ‘realized’ or developed on. The site is thus a very
important aspect of a design proposal being the ‘point’ at which the tangible ‘percentage’ of a

development emerges or starts making an impact. The site chosen for any project @s
tean

a long way in determining the final resultant composition of the structure. % d its

environment determine the structure in terms of contextual appropriaten@sured by the

geography, geology and geometry. The specific aspects of the sit@qs\its micro climate,

are thus a complex interaction of many factors: orientatia&@) , elevation, topography,

temperature patterns, humidity, precipitation, Vegetafo\%

seasonal availability of sunlight and (especiahg% rBan areas) the influence of other
buildings. \&\

Site Location — Itapa EKkiti @

Itapa EKkiti is a town in E@igeria. Itapa EKkiti lies on latitude 7°49° 0°° North of the
Equator and longitu Q >0’ of the Greenwich Meridian. It is over 400m above sea level.

The town is &ni h of Akure, the capital city of Ondo State. The position of Itapa is

ence or absence of water,

shown in elow.

as it that Itapa is one of the goddesses worshipped at Ife. Her festival, known as
Utadle, is held for a period of thirty days and she is been worshipped by the Ooni and his
people till today. The traditional ruler of Itapa Ekiti is known as the Owatapa. According to
the most recent historical records, there have been no fewer than 26 kings that have occupied
the throne of the Owatapa. Some of these rulers carried out projects and policies, and fought

wars that have opened up the ancient town to development over the centuries.
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Owa Makanjuola Ajaja Ph.D., Ilufemiloye Ola III, (2011-present), emerged as the new
Owatapa on 25 November 2011 and was presented with the staff of office as the Owatapa of
Itapa Ekiti on 31 March 2012 by the Governor of Ekiti State, Dr. Kayode Fayemi, during his

first tenure.

Itapaji

(83

%

Itapa

Oye llupeju Usin Ikole

Ire Ekiti

Ekiti [lu Omobs: ‘.-

Igbemo Ekit @
F igz 1 &Wg Itapa Ekiti in Regional Context

* Source: Google Maps (2020)

The establish&(&b:ﬁe Federal University, Oye-Ekiti Pre-Degree Campus in Itapa Ekiti
led to %s

¢'in population due to inflow of people, especially civil servants and their

=N
dep@t rom all parts of old Ekiti State and beyond. Subsequently this has led to:

g Increase in the level of commercial activities.
2. Fierce competition for spaces in the ancient town for individual usage.
3. Increase in recreation and social life
All these have actually made Itapa Ekiti suitable as the location of the proposed Broadcasting

Training Centre.
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4.1.1 Description and Location Of The Proposed Site
The site for the proposed Broadcasting Training Centre is situated besides Ayedogbon Hotel,
along Oye-lkole Road within the Itapa Township. The site is adjacent to the Federal

University, Oye Ekiti (Pre-Degree Campus). See Plate 13 below.

_,--""-- = : = s
—— S \
/ ~ %%
F "'.‘
F N
: S

e

'5

L 4

> Itapa ,
\"-"JQL f"%‘,{, '
N 75 '
3 O, .
E., Jr-ﬂ 5 ll_.
D-L’ ‘f'q,r [
IL ; (=} »—
. - ‘?'.__\_ e i s
* - Map data ©203

Fig 4.2: Map of Itapa Ekiti showing the major r(@nﬁflg the town
Source: <E&g{e aps (2020)
The site is the area suggested @e town planning office as the site is in the rapidly

developing area of the town. hs\te/ 1n is almost hilly and this will make the proposed Radio

Station more monum nt functional if it is handled well.

The site cove an(ega of 11 hectares and is in close proximity to the frontage of Federal
Universit hnology, Oye Ekiti (Pre-Degree Campus). The site is equally linked to the
mai@n and can be easily accessed from every corner of Itapa Ekiti, as well as

I&)ouﬁng towns. Plate 14 below shows the location map of the project.
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4.1.2. Site Selection Criteria

The choices of the site as influenced by the following factors:

a. Accessibility: This site is easily accessible from all areas in Oye Local Government

Area. It is bounded on the south by Oye-Ikole expressway.

b. Centrality: The site is in the central planning area of Itapa. It is at the heart of the
layout plan. It is easily reached from the residential areas, hence it will&%%t
pulling effect on the community. \%

c. Land Availability: Most importantly, availability of laga project as this is

\
highly considered. It is a virgin land that laterite is beit@%&a ated from because of

its hilly nature. QV{‘

d. Other considerations: There are some o@mt factors such as natural factors
being considered like topography, V@n, rainage.
4.2  Project Analysis and S@b:
4.2.1 Site Climatic an@ﬁve Analysis
e

Itapa Ekiti is loca %bh the climatic region that is known as the tropical hinterland.

Two major @wes on the climate of Itapa are the two major wind currents. The southwest
tradeayin ich is warm and moisture laden; and the Northeast trade wind, which is cold
a *These wind currents bring about the two distinct seasons namely; the Wet season of
April to October, and the Dry season November to March. The dry season is accompanied by

a cool dust-laden wind, the harmattan, which blows strongly between December and January.
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Rainfall and Wind

Itapa Ekiti falls within the zone in Nigeria that has an average of 250mm of rainfall per day in
the wet season. Average rainfall for a year in Itapa Ekiti is 100cm-200cm. The town has
over 9 months of rainfall every year. The town is also affected by the tropical continental and

tropical maritime air masses and the equatorial easterlies.

There is the presence of series of electric thunderstorms during the beginning and @l\e

rainy season. The prevailing wind direction is south-west, which is rain bearin@ sifice it takes

its origin from the sea. The direction of the wind is form the south to t@ h in the wet
’\\\ \

January temperature conditions in Itapa Ekiti ra x&reen 20°-26°C while July

season and from the North to the south in the dry season.

Temperature

temperature condition is below 26°C. This is bro% t by the warm guinea currents that
wash the western coastline of Nigeria. Mo @i@ temperature ranges from 80°F to 94°F
while the minimum daily temperatur is@en 69°F to 73°F. The difference between the
two is not so large and annual t is almost even all the year round.
Humidity \\’

e

Humidity is betweg % the harmattan season and 1% in the wet season. Evaporation rate

is higher durif@the

hetrmattan and very low in the humid periods.
Vegetat%
i falls within the tropical zones with temperature throughout the year ranging from
21°C to 29°C and therefore, has temperatures high enough for rapid plant growth. Annual
rainfall also varies between 100cum and 200cum. Under the prevailing climatic conditions,

Itapa Ekiti falls within the vegetation zone of the high tropical rainforest. The site itself is

secondary forest since it has been cleared and cultivated at one time or the other. There are
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still some large tress and dense bushes on the site. Agricultural activity and laterite

excavation is carried out on the site.

4.3 Design Recommendations For EKkiti State

Based on the known climatic data of Ekiti State, it is relatively easy to arrive at a general
specification for building design in terms of climate control. The design recomr@ for

Ekiti State is being arrived at after diagnosis of its climate data through t@ ahoney

tables. The followings are the recommendations: \
\

i.  Use East-West Orientation for the long axis of buildin@

N
S

iii.  Single banking, permanent ventilation \

ii.  Open spacing for breeze penetration

iv.  Use large openings, 40% - 80% oéea.
v.  Openings in north and sout at body height

vi.  Protect openings r\amﬁnd sun.
‘ e
vii.  Use light | 00r1s
viil. Use@ﬁofs with reflective surfaces and Cavity.
1X. Qo ace for outdoor sleeping needed
X. : Protection from heavy rain needed
4.3.1 Brief Analysis
The proposed Broadcasting Training Centre will be a hub of activities for the people of Itapa

Ekiti and all Ekiti people at large. The design shall make provision for fully functional

facilities for a world-class radio station building, Broadcasting Training building and on site
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accommodation. It shall provide sufficient activity spaces and good zoning for common

functions. To satisfy this need, the following spaces are required.

4.3.2 Brief Development

The various functional spaces is further broken down into their constituent elements. The

constituent buildings on the site are the Radio station building, Broadcasting T$iig

be

building and on site accommodation. The constituent elements and functional sp@s

properly configured to fulfil the goals of the overall scheme. \%

4.3.3 Design Criteria &\ \
The following factors are considered towards an efficient @) the broadcast training

centre: \&V
Circulation and Space Organisation ®

During the process of planning the site, s %&onsideration is to be given to the flow of
traffic in and around the site. Diverse sit¢ eléments were used to order the flow of traffic
keeping pedestrians and Vehi% imal contact. More importantly, the flow of people

inside the building is to %r designed so as to achieve overall productivity at work.
n

Proper care should l@

the anticipate&&fy space allocations used for the proposal are drawn from case study of

il the analysis and integration of spaces in proportion to achieve

various exi % Broadcasting Training Institutions within and outside Nigeria.

12

=

I@-\g can form an important part in the creation of the built environment and has been
given serious consideration in the proposal. The quantity of light at any given position
should be sufficient but the quality is of overwhelming importance. Both natural and artificial
lighting have been employed in the design. The spaces along the courtyards are served with

lightning, which is also supported by the windows on the perimeter walls.
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Acoustics

To achieve comfort in radio stations and an office environment, especially in certain
departments, potential noise has to be taken into consideration. Gypsum boards with the
insertion of wool in the centre absorb noise in offices to the lowest bearable level, an
enhancement to this is due to the double layer of noise absorbing material at the surface and

in-between the boards themselves. The problems of airborne noise and impact no'S\ ve

(a)  Air-bone Noise: $\
(1) External vehicular movement. C ’\\ N
(2) Fans, air-conditioning vents, cisterns, motofg k

3) Office equipment such as copiers, @ typewriters etc
(4) Live and transmitted noise f@tﬁc areas.

(5)  Telecommunication r%
(b) Impact Noise: \<§/

(1) Wate@% machinery vibration
) &é&ﬁs
$ ;lamming of door, rattling of keys.

I%sually difficult to try and separate noise distinctly but measures have been adopted.

also been considered separately.

These include the use of suspended ceiling, partitioning boards, carpets and office furniture
that absorbs noise produced form any of the following categories which is usually achieved

by absorbent covering materials
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Access

Accessibility both to pedestrians and vehicles are very important in site consideration because

a building with poor access network would end up not being utilized and even be abandoned.

Ventilation

Adequate ventilation is also an important indispensable aspect of the design necessax its
S

Fire Protection \%

Building regulation requires that due consideration be given to builgds w\it respect to fire.

functionality. The use of courtyards will help achieve this.

The aim is to prevent the start and spread of fire, spread of s %d acilitate the escape or

recue of persons.

NS

Parking space is an important part of the bu@{andscape. Adequate parking and sufficient

lots for the estimated vehicles is esse%glr) ite to function properly and safely.

4.4 Conceptual Dev@
4.4.1 Functional Qns ip
Bubble diagram is\used to reveal to relationship between spaces represented using bubbles

and arr@ ubble diagram of the proposed Prestige FM Radio Station building is

showWn te 16 below

& Space Allocation / Schedule of Accommodation

Space Relationship and Analysis

Space analysis can be stated to be the means of controlling the allocation of space in
buildings to individuals or specific activities. Space analysis standard was developed to

safeguard the interest and entitlement of users of spaces to be provided so as to achieve
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comfortable and functional spaces. Analysis of spaces in this design proposal is based on the

parameters below:

Human space: This is individual space standard multiplied by number of people and added

to allowance for immediate auxiliary and other factors which is 15% for primary circulation.

Other Usable Space: It can be determined by the number multiplied by the sizes of

equipment or furniture. \y\
Ground Floor \é(,t

Owing to its easy accessibility it would be in-form of a large office,spa rtitioned into
%ﬁ

offices with a court yard for effective circulation to enhance wo@ c\tivity. The offices

accommodated on the ground floor include the following@
i.  Entrance Porch §

ii.  Reception/ Waiting

1ii.  Cashier Office < \&

iv.  General Manager Ofﬁc@
v.  Human Resources\<§,

vi.  Archive Q\ .
vii.  Ramp/(St y.
«.%\{a

viii. Q
ix.%gmeering section
Production studio
xi.  Transmitter Room
xil.  Administrative Office
xiii.  News Room
xiv.  Commercial

xv. Traffic Room
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First Floor

This accommodates the core service of the project as well as auxiliary office spaces viz:

1. Reception/waiting
ii.  Offices

iii.  Stairway/ Ramp

iv.  Journalist Lounge \V\
v.  Back up Studio é(,:

vi.  Live Studio %\

vii.  Production Manager &\ \
viii.  Courtyard @

ix. Lobby \&V
Second Floor @

It contains various functional spaces that inzd(\

i.  Chairman’s Secretary O QJ

ii.  Chairman’s Office/ @
iii.  Green Roof %%’

iv.  Stairw. ;QQ

v. Cﬁqgld Room

Vi ry

Toilets Facilities

ii.  Ramp and Stairways
ix. Lobby

x.  Courtyard
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Supporting spaces

These are the auxiliary facilities that enhance the broadcasting in a radio station:

1.  Vehicular and Pedestrian traffic areas

ii.  Gate House,

1il.

1v.

Power plant building,

Guest House etc.

Table 4.1: Schedule of Accommodation for the Project

Thus, the floor area of the spaces in the radio building are shown in Table@

SPACE

1) Ground Floor
e Entrance Porch
e Reception/ Waiting
e C(Cashier’s Office
e General Managelé
e Human Res S
e Archive @
° RampNE,a{Way
[ J ger
ets
QJ ourtyard/ Lobby
Q& e Engineering
% > e Production Studio
Q e Stairway
Q e Transmitter Room
e Administrative Office
e News Room
e (Commercial
e Traffic Room
2) First Floor

\
R\

N

<</12.21m2
* 100.1m?
* 16.0m?
* 16.0m?
* 22.0m?
* 10.4m?
*  86.4m?
* 23.1m?
* 25.8m?
*  30.25m?
*  40.0m?
*  22.4m?
* 30.4m?
*  40.32m?
*  40.32m?
*  47.6m?
* 473m?
* 34.45m?
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Q§

Reception/ Waiting
Toilets

Office 1

Office 2

Office 3

Office4

Toilets

Terrace

Stairway

Live Studio
Courtyard/lobby
Back-up Studio
Production Manager

Journalist Lounge

3) Second Floor

Stairway * 22 4m?
Conference \& *  4928m>
Library QJ *  47.04m?2
Toilets (&% * 28 8m?
Ramp% y * 86.4m?
yard/Lobby * 70.8m2
en Roof Terrace *  183.6m2
hairman’s Office * 46.9m>
e (Chairman’s Secretary * 23 Im?
e (Chairman’s Lounge * 23 1m?

*  22.0m?

* 20m?

* 20m?

*  30.05m?

° 28.8m?

* 103.24m?

*  22.4m? %\V\
* 151.8m?

N
§\
R\

Source: Researcher’s Archive
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4.5 Construction Materials and Methods
SCHEDULE OF MATERIALS
Floors: In the buildings, in-situ mass concrete floor slab as well as reinforced concrete floor
slab are used. While in-situ mass concrete floor slab is used for ground floor in ground floor

of the building, reinforced spaced rafter concrete floor slab is used for the suspended floors.

Foundation System: The foundation method will be specified by the engineer @\0
withstand the total loads of the structure. < <<,

Expansion Joint: Owing to the natural law of expansion and contre&ion h also occurs
in buildings, two leafs of sandcrete hollow blocks with caV1E\ m will be used at

distance interval of twenty meter as expansion joints.

Roofs: Climatic characteristics of Itapa-Ekiti de f %\G roofing method used while

degree of the pitch is being determined relativgl& imize solar energy collection.

Doors: Aluminum doors with well—treate@sonia panel doors will mainly be used. Wired

glass panel would also be inserte doors and shall be used in the building.
Walls: Reinforced concret c%s and beans and sandcretes hollow blocks will be used.

Windows: Tlnted® teep bronze aluminum portables shall be employed in the project.
FINISHES®

External : Screeding, Sandtex Paints, towel mosaic, fair faced concrete stone facing as

Internal walls: Plaster, Sandtex Paints, acoustic panel, texcoat paints etc.
Ceilings: Asbestos, plastics and acoustic ceiling tiles

Floors: Terrazzo, puctiles, carpet, cement screed and ceramic tiles.
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4.6 Building Services
Water Supply
Water supply to the site would also be forming the forming the existing water supply mains
along the major road for distribution of water to the site/borehole supported with a reservoir

is also required.

Sewage Disposal ®

There is no public sewage system along Ado-Iyin road which borders the si te sewage

treatment installations will therefore be built at various locations 0& Qey will consist of

soil pipes, inspector chambers, septic tanks and soak-away pi@

Drainage &(,
Both underground and surface drainage pattern wil %\d since the proposed site plan is of

different level. The drainage method used w&;cha eled to the public drainage.

Electricity ( \
The supply of electricity power @ solely from solar energy. And each building will

generate its own electric p&\e./
\\.
S
O
QQ

his is going to be achieved by using Active solar

technology.
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Chapter Five:
5.0 Conclusion

5.1 Project Appraisal

This chapter deals with the final design proposal that have evolved as a result of the analysis,
synthesis and appraisal of data that was collected. Various design considerations and
guidelines which were all discussed in the preceding chapters are guidelines used %t
proposal, which could solve the design problems associated with past and pfesefit designs.

Design considerations includes effective circulation utilization and contro which must

be death with to form a total environment. &\ \
5.1.1 Design Concept (&3

The design concept for this project is based on e\ia of radio broadcasting, thereby

reflecting the transmission of information.& e,) the central underlying idea is the

broadcasting speaker which influence Q}stmg a great deal. It also symbolizes the
is

medium of information transmissio
about exchange of idea. \%/2

The design process ev@\b? visualizing a man’s thought regarding its near and further

us an essential part of human life which bring

environment. The(ec lar shape with void within shows a dynamic form of a radio and its

medium of @ission.

Rece The representation of a live radio form in all portion enhancing the concept

Voi;— the balance transmission medium via a speaker from communal reflection and mindset
to transmit the necessary information

This design concept hold important relevance in that it represents the following:

° A ride towards progress and greater height

° A march toward self-actualization
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° Information is a sure factor that can enhance inspiration

° A recreated mind means improved information dissemination, productivity and
progress

5.1.2 Circulation

Circulation and way-finding refers to the movement and interaction of building users with the

building. %\E '
Vertical circulation: Stairs are used as a basic mode of vertical transportati @gn floors.

The stairs have minimum widths of 1.5m.

\ .
Horizontal circulation: These includes lobbies, atria, entrie (%% The lobbies in front
of the vertical circulation are at least 2.4m to allow for ea@ and landing of users from
floor to floor. Wide lobbies connect different secti %\re wide enough to encourage free

movement of guests, staff and visitors.

Vehicular access: The main vehicu ag@}shall be taken from the Oye-lkole Road. The

roads within the site are to b )gh€d to specifications of the architect and structural
engineer. The width of th 2&&9 road into the site is road is 12 metres with appropriate

bends and turning r@he design also provides vehicular access for drop-off and pick-up
of its users. &QJ

Pedestn@s: Pedestrian walk ways are used to aid people’s movement from the outside

hto the inside and to links the spaces together to aid on-site movement of people. The

pedéstrian walk ways are to be designed to specification of the architect and the structural
engineer. The average width is 1.2 metres. The finished surface should be non-slippery and

easily maintained.

Parking: Parking within the Convention Centre site are ground level parking demarcated for

visitors/commuters and staffs.
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5.1.3 Site Appraisal
The building proposal is expected to interact with the site in certain ways. These interactions
are a reflection of the degree to which the proposal affects the site and its surroundings and

how the site and its surroundings also affect the building.

Source of pollution on site

The only major pollutant to the site is noise, which arises form vehicles mov@e
green

highway but it was mitigated owing to the set back from the road and also (lisi

areas. %\
Positioning of the Building &\ \

A broadcasting facility is an important public building that %e commercial, cultural

heritage and recreational lives of the people together: ~E&gﬁitioning of the radio station

building in the north-western corner of the si wed for maximum quietness of the
environment, easy accessibility, climatic fa@sgch as wind direction, solar insulation and

utilization and functional relationship l:)et en Various units. (See Plate 20 below)

Access and Parking V\
Adequate car parks and w k%e provided. Environment driveways reach the car parks.
e

Qj
Car parks provided a@ero s in size and laid out with adequate spacing.
Landscaping:&( )

To make dio Station appeal to users, landscaping has been designed to be extensive
and @d. ence the design of the landscape to afford a variety of visual and environmental
ex%ences. Landscaping element such as; reflecting pools, paved plaza with hedges, flowers,
shrubs and trees as well as sculptural works to add to the image of the Radio Station building

and to make its use optimum, are provided.
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5.2 Conclusion

The research explores the concept of space — function resolution by means of effective zoning
and clustering of key functional spaces as tool to minimise noise generation and transmission.
The various strategies which could be incorporated to achieve the desired acoustic in a
broadcasting training centre. It goes further to show how these strategies can be used in

practice. Importantly, the architectural requirements for broadcasting training cent@e
highlighted with a view to providing a general guide for architects and designerf. %

Spatial components of buildings such as stairs, ramps, lobbies, rece@are veritable

sources of noise generation. Hence, proper zoning is an import. %Qc\ in the design of

buildings in which little or no noise transmission is a @ gn consideration. The
literature and case studies analysed showed that this ¢ s& own in developed countries
%..

and developing countries such as Nigeria. Howev% s of adopting these ideas in actual

building designs, the actual application is (& ifferent. The case studies also gave further

pointers on how to apply these ideas g\i z&y o enhance acoustics in broadcasting facilities.

The outlined strategies were th %LL

Itapa Ekiti. Nonetheles& search is still required on the various methods and

to the design of the Broadcasting Training Centre,

consideration neede e widespread adoption of this concept.
5.3 Rec &a{ions
The des roadcasting training centre is a specialized design having some peculiarities

s it distinct from other facilities. However, some of the following recommendations
are important in the design of a broadcasting training centre to ensure effective reduction of

noise generation and transmission:

1. Proper consideration should be given to proper zoning and clustering of functional

spaces during the design stage of radio station buildings.
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2. Building zoning is important so as to achieve proximity of related spaces within the
proposed facility. This will help to greatly segregate low and high noise generating
areas.

3. Architects should be further sensitized on the need for energy-efficient buildings and
adoption of clean energy sources such as solar power. This approach has the potential

S

4. Proper consideration should be given to the climatic condition of exis @

designs are carried out in order to arrive at eco-friendly designs. %}
oul

5. Proper orientation of buildings and the type of building f@ N be considered
ieve

right from the conceptual stage of design to enhance

to help reduce noise especially from power generating rooms.

ment of comfort in

buildings. Q(,
6. The right specification for building material @Yation type and size and insulation

should be used in achieving comfort igspliblicBuildings.

7. Buildings in a Broadcasting Trai@JQe tre should have horizontal circulation paths

that are sufficiently wid@bstmcted movement.

8. Buildings in a Broadc%% raining Centre should be accessible to a wide range of
users, irrespectiQ*gé or physical impairment.

9. ImportaanJ be attached to ease of access and movement for visitors and

sew@uiremems.

10,._R ions, stairs, corridors, power generating rooms in media houses should be

anceived, designed, constructed and finished with acoustic enhancing materials.
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Working Drawings
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