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ABSTRACT

There Are various forns of acquiring know edge in
lifelong existing of mankind in our country N geria and
gl obal worl d. This has been acquired nostly through
cultural and formal western education. Both forns, which
have the common source as information, have the main ai mof
advanci ng devel opnent in the society. Cultural education
is stored and inbibed within the society, while formal
western education which involves witing and reading is
stored in the library.

Library is a flexible agency for the delivery of
information from a variety of sources and variety of
formats to the eventual users. The library is a necessity
to the survival of man as an agency for the storage of
val uabl e information, which are the essential bases for the
social political, economc, «cultural and intellectua
devel opnents of the human race. It however caters for the
three basic elements in its services, the books, the users
and the staff.

As a valuable institution to human devel opnent, it has
hel ped in devel opment of nations, but quite unfortunately
enough, this had not been substantial in the N gerian
si tuation. The library building had been rendered under
utilized for some set backs analysed in the wite-up.

federal Polytechnic Auchi as site for this thesis is
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a mjor town in the northern part of Edo-state. The
popul ations of the students are fast growing and the
literate populace is not left out. To this end, the thesis
addressed itself to providing a conducive environnent for
the three elements of the library.

The scope of this thesis provides the Dbasic
requirements in an academ c/research library, making them
as stinulating as possible for the readers. The building
accomopdates not only learning, research or reference
sections, and catal oging section but the design has been
made conscious of natural lighting, and ventilation. The
nodern age of the electronics where conputers and Internet

play a huge role in every day activities of man has been

considered in the design.
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CHAPTER ONE

1.0 INTRODUCTION

The PFederal Polyltechnic Auchi is located in Auchi
town, A rapidly deveioping urban centre and the
administrative Headquarters of Estako west Local

Government Area of Edo State. It is a distance of only
hundred and thirty kilometres (130km) from Benin city,
state capital. The campus occupies about 224 hectares and
is situated on a stretch of wundulating land along the
west edge of the town. It is a modern self-contained
campus with academic facilities for the five schools of
which the institution is made up namely: Art and design,
business studies, Engineering, vocational Education and
Environmental studies. % has residential and
recreational facilities for staff and students. The
school has bhetween 8,000 - 9,000 students in 22
departments. Presently, the institution has a small
library that can only c¢ontain about 300 students on the
whole and since the population of the institution is
rapidly growing the need for a standard library complex
was initiated.

In developing a community, institutions and nation,

the need for acquiring widespread knowledge cannot be



over  emphasized. Knowledge and culture are acquired by
information passed on Llhrough generations which wvital
factors considered in the development of any nation.
Library is an important institution for the storage of
information and widely defined as tool for intellectual
freedom and economic development necessary for the
survival of man.

There are different types of libraries varying from
academic/research to public and even special type. The
Federal Polytechnic library complex Auchi is an
institutional type for academic/research purposes and the
propecsed site at the campus.

Academic Library - it's the principal means whereby the
record of man's thought, ideals and the expressions of

his creative imagination are made freely available to

all. It also provide materials for learning purpose e.q.
course work, term papers project and thesis works.
1.1 PROBLEM DEFINITION

The academic and public libraries existing in the
country today are very few, but unfortunately
under-utilised due to many factors. These factors are:

i. Improper feasibility study and environmental impact

to ascertain of sites. Most libraries 1in existence



1i.

iii.

iv.

vi.

vii.

3
are inadequately located which attributed to
inadequate study.
Inadequate attempt at designing for the wusers
comfort within the prevailing climatic conditions of
their sites. There is always the problem of
improper ventilalion most especially in the reading
areas.
Lack or inadequate natural lighting which is a very
vital consideration in library design.
In sufficient tight security of materials stored in
the library whereby volume of books reduce as a
result of stealing and vandalizing.
Inadequalte provision for efficient circulation of
materials for users and staff. Most movement are
cumbersome and materials unable to be traced easily.
Provision for harmonizing intellectuals and social
values are not available for users to recrcate or
interact after they might have been exhausted with
reading.

Improper stacking of shelves and seating

arrangement.
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1.2 MOTIVATION

Federal Polytechnic Auchi 1is one of the early
polytechnics in the country and growing in population.
It is Lhe only polyltechnic that has low standard library
of floor area of 460.42m° containing about 20,000 volumes
of books with 100 reading areas. There was an extension
made in 1993 to a floor area of 749m° to house about
38,320 books and subscribe to over 300 journal titles,
which also now contains 300 reading areas.

Due to the growing population the need for a new
library has been called for with a proposed site.
Therefore I am motivated by the set backs in library
design to provide a well deserving library in such an
institution.

50 long children are born into the world, people
will continue to go to school and there is that tendency
of people reading always and therefore where to get
information of what they want is in the library. Those
in the tertiary institutions use these libraries to get
more information for their term papers, project works,

assignment, thesis works and academic research work.



&
- M. AIMS AND OBJECTIVES

The academic library will essentially be an open
aueeess library Lo users.  The aims are:

i. To achieve maximum natural lighting and ventilation.

ii. To bring people to close relationship with common
purpose to its resources.

iii. To provide maximum comfort within the environment.
To provide a conducive environment for acquisition
of knowledge which in turn enhance a rapid
development of the users.

The following objectives are necessary:

i To provide adequate materials in support of the
learning processes for students course work, project
works, Lerm papers, and research papers.

ii. To disseminate existing and new information by
computers and Internet of the new technoloqy.

iii. To have a good co-operation with other tertiary
institutional libraries with a view of developing a
network of academic library resources which are at
the disposal of all students.

iv. To provide securitv for the materials available in
the library to prevent stealing of books.

Vs To enhance the cultivation of social values thereby

fostering the better use of leisure time



&

1.4 SCOPE OF DESIGN AND LIMITATIONS

The design shall enhance all aspects as spelt out in
the aims and obijectives formulated, viz. an environment,
which will provide access to books, information and
audiovisual malerials 1in condition ¢f comfort, economy,
efficient natural lighting, security, and ventilation.

The proposed Federal Polytechnic library complex
shall involve:

1. Book leaning and consultation point for the
students, entire tertiary institutions in Edo State
and Nigeria in general.

ii. The library complex would accommodate more sections
than other types of libraries, such as exhibition,
administrative offices, periodicals, reserved
section, references, outdoor reading, delivery bay,

and other supporting facilities in respective zones.
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RESEARCH METHODOLOGY

The research methodology of the proposed library

entail the following data collections.

FIELD WORK

This shall involve visual assessment of proposed
site, back up with illustrations, photographs where
necessary.

PRIMARY SOURCES

This shall involve visitation to some existing
institutional 1libraries to know the management
systems adapted for funning of the library.

Use of questicnnaires to know the views of users,
with regards Lo facilities available and also for

relevant statistical data.

SECONDARY SOURCES
This shall involve Lhe colleclLions of relevant
information from journals published and unpublished

texts.
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CHAPTER TWO

2.9 LITERATURE REVIEW

2.1 ' HISTORICAL BACKGROUND OF LIBRARIES
This aspect shall trace hisgtorical development of
academic library buildings, identify a couple of buiid&ng.
types which encapsulate the movement spirit in library
design during the renaissance period in Europe and rev&ew
the shift towards modern architecture in form of modular
building type. We shall however try to stimulate Lhe
imagination through our review of historical antecedents
and finally come up with an outline of a typical Nigeria
academic library. i
Adeyemi {1980), A modern brief for Nigerian
University Libraries states the effects of socialization
arising from the French revolution of the 18th centiry
brought aboul a freedom of sludy are research [for
libraries. Libraries as storehouses of books and other
form reccords have a historical bhackground that goes back
toc the earliest days o©of recorded civilization in
Mesopotamia., Evidences of develeoped literature were more

often discovered in temples and the houses of prices or

‘the palaces of kings. In Egypt, every temple had its
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library and school. 1In pre-Hellenistic Greece the first
truly extensive library in Greece was credited to
Aristotle (384-322 B.C). In Rome the first libraries
were all private and consisted of booting brought back
from loreign wars. The first public library was crediled
Gaius Julius Caesar and was built sometimes between (39
and 27 B.C) by Gaius Asinius Pollio. The subsequent ones
were built right through the time of the later Emperors
towards the end of the Roman Empire,

The early middle age was a period during which
monastic flourishing and Christian writings gained
prominence. The Renaissance period marked a revival of
learning in the 12th century. The rise of the cathedral
school, translation of scientific and philosophical works
from Arabic, a rebirth of Roman law - all fostered by
social and economic conditions combined to produce an
awakening Lhat found its colmination of the birth of the
universities. The monastic libraries in many cases
underwent a period of decline and yielded supremacy to

the cathedral schools and the episcopal libraries.
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- - TYPES OF LIBRARY
There dre various types of library with different
fuanctions and facilities varying from Academic/Research

to Public and special type.

> g

iil

Academic/Research Libraries: These Lypes of
libraries are always situated in an academic
environment 1like the universities, colleges of
educalion, polylechnics and secondary schools. The
bulk of the materials found there are books and
other forms of reading materials. Large reading
areas are common and in some case, audio-visual
provision informs of microform reader, video,

projectors and computers may form a part of the

library collection. They are mainly for research
purposes and getting information to acquire
knowledge for  inbellectual freedom and economic
development necessary for the survival of man.

Public Libraries: These types of libraries are for a
large community, state or nation. In an extract
from the UNSEEN Public Library manifesto states the
purpose of Public Library in convincing terms. The
public 1library is a practical demonstration of

democracy's faith 1in universal education as a
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continui ng and life long process, in the
appreciation of the achievement of humanity in
kinowledge and culture. It is the principal means
whereby the fecord of man's thought and idea and
the expression of his creative imagination are made
.fr.‘(-:t-:l.y available to all. It's aimz made it an
indispensable institution in general education it
renders services directly to the people around 1its
location. It is meant to serve the interest of the
general public and it is governed and administered

by the authority or committee wholly or Jlargely

i

_ appointed.

Special Libraries: They are libraries other than
academic, and public libraries. Their c¢ollections
are uéually limited subject range that great depth
of coverage of thelr particular interest. They
acquire source material and produce it by scanni?g
and abstracting to the exact reguirements of t;e
users. They also serve as information centres for
their parent institutions. They are mainly attaéged
to government ministries and agencies, research
associations, trade union, professional associatign,

industrial firms and societies. They exist

individually.

i
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2.3 DEVELOPMENT OF LIBRARIES IN NIGERIA

eler, (1995). Library complex for Kaduna State
Polytechnic Zaria states that Nigeria as a developing
nation has no traditional experience in the evolution of
the library and can only is said to have inherited an
Huropean legacy.

In the late fifties, through the British council,
the British government decided to assist in the
development of libraries in the country. Prior to this,
a poorly equipped academic library had been in existence
in the University of Ibadan from which other libraries
drew some inspiration when they were about to be
established. At it's inception, the collections made
available were transferred from Yaba College in Lagos.
Apart from the National Library, the academic libraries
have been given more support and attention needed to keep
them in the forefront of academic programmes of the
various institutions they serve. Special libraries are
well established in some government departments and
public cooperation.

A library is meant to bring man in contact with the world
in fulfillment of its role as a repository for knowledge.
In the modern world, it is a dynamic centre for research

and development.
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Akinlotan (1995) Central library complex Ijebu-Ode,
Ogun State states that library to a developing nation is
meanlt to be a tool for cultural and intellectual freedom.
An institution for econcmic development, a gateway to
political and economic happiness and survival. But the
library services in Nigeria have not been up to the
required standard. The attitude of the Nation's colonial
rulers towards the development of political, educational
and socio-economic institutions did 1little to impress
this standard. The colonial British Government
established 1libraries to suit their interest and
priorities neglecting the needs and inspiration of the

governed.
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Before the advent of British Government development

R
of libraries in the country there was ill-equipped

academic library existing at Ibadan University from which

other libraries drew some respiration and guidance when

they were about to be established.

Sinée the nation independence 35 years ago wheﬁ the
overall assessment of library services is looked at is
yet up to expectations. The gituation of the esseﬁgial
library services provided has not improved, despite }ts
long years of establishment. : i

The Universilty libraries of all the different types
of libraries have been given the attention and support
needed to Kkeep them in the forefront of academic
programmes of the various institutions they serve.
Special libraries as well were established 1in some
government departments and public corporation, The
public, school and children's libraries respectively are
still struggling for survival. The greatest progress in
public library work was made in Eastern Nigeria where
library programmes are based on law. o

The National Library of Nigeria, Lagos WAas
established in 1964 and inspite of this there are less

than ten milfrén books in all the libraries in Nigeria

today. This is highly in adequate for a nation that has

'rapid educational policies and potentials. This is to

say that libraries have not been accorded their rightful

RN _i
o ;
. I

=i

t
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place in the development of political, social, economical
and most importantly in educational spheres of life of
Lhe Nigeria populace.

For a good network of libraries, the social and
functional implications of state branches of the national
library are of unique importance, irrespective of the
political undertone Lhey may have and this goes for the
community libraries as well. They cannot operate in
isolation. The rationale behind their establishment
should be seen from the point of view of the creation of
national resource centres. They are capable of acquiring
in-depth the socio-economic educational, political and
cultural materials of the states of their location and
putting these materials at the disposal of the whole
nation by means of an efficient communication network of
various categories of libraries which exist. The roles of
the National and community libraries in developing

countries in particular call for an examination.

2.4 THE LIBRARY BUILDINGS

Adeyemi (1980), A model brief for Nigerian
University libraries states that the architectural form
of libraries took shape only in the last half of the 19th
century. Earlier on, or prior to that time, the contents

of library could be accommodated in almost any available



16

building. The discovery of the rotary printing press
qave impetus to library building as a specialized form.
In the non-specialised library buildings such as the
trinity Hall College Library at Cambridge such buildings
were charactised by high ceiling, which permitted the use
of multitiered galleries along walls. Henri Labrouste 1in
Lhe library ol ste-Genivieve in Paris (designed 1843 and
built 1B45-50) incorporated the idea of a separate room
for books. His was the first library to be designed as
an individual building. Externally it 1s a brilliant
example of non-renaissance design, a rectangular iron
framed building 80m x 23m (Z26Ft x 75Ft), which served as
a model for the Boston public library. The Bibliotheque
Nationale in Paris designed also by him in 1854 and built
1862-68 showed further advantage in planning and
structure. The reading room is covered by a series of
nine pendentived simple domes of terracotta, each pierced
at its crown to provide natural top light and supported
by twelve slender columns of irons, The stack room has
tiers of top-lighted stacks with open gritted metal
floors to allow light to pass to lower levels. The
stacks flanked a central space, bridged at intervals by
communicating gangways. Symey ©Smirke (1852-57) in his
design of the British museum, developed the circular
reading room 42.6m (140Ft) across and 32.3m (106Ft) high

with surrounding book stacks, a pattern followed by the
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law library at Columbia University and many others. A
particularly resplendent 1library building is the old
university library at Cambridge designed by Stephen
Wright (1754-59), a renaissance building with unity of

composition, rich and reposeful in effect.

2.5 DEVELOPMENT OF MODERN LIBRARY

1t signifies the pride of place accorded libraries
in academic institutions that the library is usually
among the first departments to be established. With the
high level of education in the century, there is high
level of awareness, and modern library systems are fast
developing. 1Indeed there is that better understanding of
the fact that the library is a tool for intellectual
freedom and economic development. It is the society's
most experienced, widely accepted and flexible agency for
the delivery of information from a variety of sources.

Library originated in ancient Rome and was used
throughout antiquity and the renaissance. It consisted
of a single, monumental hall for the three elements of
the library ({(readers, books, and staff) decorated with
sculpture and mural painting with book - cupboards or
shelves placed against the walls and (later) galleries.
At first, their libraries were generally connected with

temples, later they were attached to or formed integral
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parts of cathedrals and princely dwellings. The
classical  plan was designed readers. It wultimately
failed because of this limitation and the noisiness of a
large hall, The prototype was the Roman Library at
Ephesus (AD 107). The third century A.D saw the opening
wl some  Christian  libraries and the replacement of
papyrus rolls with velum codices and this was the most
important change in the form of the books since the rolls
suspended clay tablets, At the end of the fourth century
A.D., the codex form had superseded the roll form which

about the use of lesser space in libraries.

The Medieval Plan: Libraries of this age is invariably

the same as ancient times connected with either palaces
or temples so also the medieval period associated with
the instituticn which in their era represented the heart
of the society and the centre of temporal as well as
spiritual power, the church.

A library of this period was therefore long and
narrow, open {(glazed or unglazed) to the light on one
long, wall, screened off at one or both of the narrow
side with books on the inner long wall, such a library
would also have carrels for the older monks.

The function of carrels was not to give its user
some privacy, but to provide a degree of confort. 1In the

carrel itself, there would be a seat on the side and a
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desk on the other, arranged so that light fell on the
readers"' left hand. Each carrel was 2.057m high, 1.219m
long and 4Y3mn deep, and so 15 only a shallow much, too
narrow to accommodate a table, by Jjust right for one
reader sitting sideways to the window, the only source of
Light .

Three distinct stages have been traced in the
development of the medieval 1library, especially of its
internal arrangement of shelving. The church pew plan,
the double lecture and stall system, but the medieval

plans remain basically the same through out.

Church Pew System: Book shelves and seats were combined

as a simple development of the church pew. With a bench
or seat in front and a sloping shelf behind for reading
while standing. The simplest development from the church
pew would seem to be the lecture on the back of the seat
itself. An  example of this is the bibliotheca
malatestiana (1452) at casena (Plate), measuring 41.2m x
1lm with two rows of columns down the centre and desks
set at 45 degrees on the back of each seat at reader's
standing height.

Bibliotheca laurenzlana (plate), Florence, 1571
(medicean library) according to Anthony Thompson is an

example of lively decorated pew with room measurement 47m
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x 1lm originally with 15 windows on each sidewall and 44

deosks on eilher side.

Double Lectern or Book Desk S8System: This consists of a

double-sided sloping desk on which the books may be read.
This was derived from church pew, chained to a bar and a

Ilal. shell when not used.

Stall System: This accommodates more readers and

especially more books with double-sided bookcase and two
shelves. The readers sit on the double-sided bench in
aisle between the cases.

Sometimes, collecting were divided into two paints,
some for general public use and other for more restricted
use.

There were some attractive features that assisted in
the studies at this period like the elaborate catalogues,
globe maps, and astronomical instrument.

In summary the physical design o¢f libraries in the
medieval period, by the fifteen-century was the reaction
of separate library building usually long narrow rooms
lighted by many tall windows.

The shape of the room was designed to make as much
use of natural light as possible. Inside the rooms the
books desk were localed belween Lhe window, so Lhal Lhe

light falls directly on the reading shelf.
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The Renaissance and Barogue Age: During library design,

CLhie sixteen~century onwards may be described as the age

maynificence. NobL until the twentieth century were the

functions of libraries allowed to dictate the detaii; of
their physical form and even now the traditien of the
presLligious and monumental building lingers on, To ;ome
extenl, Lhe renalssance continued the medieval system,
there was still cupboards, stocls and even lecternéibut
everything, became more richly and artistically
. ;
developed. One of the fiﬁest artistic examples wéose
whole conception and atmosphere belong tc the renaissqnce
' : S
is bibliotheca medico 1leurenziana in Florence, which
measures 47m x 1llm. According to the Leigh (1929) he
called it the "WILL TO FORM" of the renaissance, the
demand for large, wide and monumental rooms in the
classical tradition, library buildings as a genre, from
the 18th century onwards have optimised the architectural
ideals of the age of magnificence. A survey of librariey
cf this age makes this abundantly c¢lear. Lofty cclumn
internally and externally enormous reading halls, great
courtyards, dome, and landscaped. Setting vast flights of
steps and stalr ways, elaborate fenestration, friezes and
frescoes and status in .pedestals, ornate ceilings and
decorative light fittings, long vistas of wall shelving

and galleries richly tables and desk and beautiful tiled

- floors,

|

473299
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1L was generally accepted, however that the basic
essential for a service was a reference library, a
building library, a reading room and lecture hall was
also considered desirable.
By nineleen century some important libraries worth
mentioning are:
i The bibliotheque saint - Genevieve at the university
de Paris, (1843).
ii. Bibliothegue Nationals Paris, (1854)
iii. British Museum London (1857)

All these operate on closed book stack planning.

.'_ SR v A ,-:..
’ H"\;uhl"! “]'" —————
! ¥ n

Fig 2.1 Section Through the Bibliotheque St- Genevieve

Paris.
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Open Access Plan: The practice of keeping books in closed

stacks must have stemmed from the notion that the library
was primarily a repository. Faced with growing demand of
books in nineteenth century, it is not suppressing the
librarians first pulse was to protect the collection from
Lhe readoer . In Lhe middle Ages, books used to be chained
to lron bars on library desks to prevent their being
removed. In church libraries, monks wrote book curses
into them to deter thieves. The same air of
possessiveness was reflected in the various plan types
that excluded readers from the stacks.

By the 1920s however, the whole philosophy of
librarianship had begun to shift, services to users
became far more important that it had been.

Books were, in any case, cheaper and more readily
available. On the campuses, libraries came to be viewed
less as passive responsitories of knowledge and more as
an integral part of Lhe teaching machinery. The open
access building plans are the result of efforts is modern
times to bring books and readers together. They
developed in public libraries through the generous
building funds provided by Andrew Carnegie and later in

Colleges and University Campuses.
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CHAPTER THREE

3.0 CASE STUDIES

This aspect of the chapter embarked on the purpose of:

1P Enabling the designer/author acquaint him/herself with
what the study/project is all about with respect to
the existing similar ones.

ii. Identify the inter-relationship of various functional
spaces required 1in the scheme, as well as the
adequacies manifest in the existing schemes.

iii. Assisting the designer/author in finding practical
solutions thus serving as a guide towards evolving a
new design.

The author understands the negative attitude of

Nigeria towards reading. Hence he has concentrated on the

study abt existing schemes 1in foreign and Nigerian

situation.

3.1 UNIVERSITY OF SUSSEX LIBRARY U.K

Historical Background: The philosophy was to create a

library for the users in the University environment

Client/Users: Government maintains the library building and

users are the students and staff.
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Site Location: It is sited at the main central core of the

university. The library is surrounded by Fulton court
thsbatalte of development stadies, educational development
building, gardner arts centre, Falmer Hause and Lanqguaqge
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General Description: The building is rectangular shape

having three floors, the basement, ground floor and first
floor. The basement floor is made up of loading bay,
locker rooms, staff rest room workroom, photographic unit
Sstalfl common raom, toilets and two sback room:s. On Uhier
ground floor is the main entrance, the control, a lecture
room, catalogue hall, inquiries, staff reading room and
administration area. The first floor is made up of the

periodical offices, seminar room and reading areas.

Design/Planning Concept: The rectangular shape building has

a provision made for comfortable lighting and ventilation
due to courtyard provided. Adequate spacing of columns and

fins to prevent glare from entering the building.

Structure, Construction Materials: The building is a frame

strucbure wilh a modular grid bay; the [loor slabs are of
monolithic type. The walls are ol normal sands creed,
rendering and finished with facing bricks and paints. The

roof members are of steel trusses and suspended celling

boards. The roof in covered with concrete parapet.

Furniture Design/Arrangement: The furniture had be designed

of wood and steel with good height for the chairs and

tables. The stacks, designed of steel had been arranged
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well enough to admit in light with the bays and thereby
made  picking of books by users from the shelves easy

enough.

Design Appraisals:

Merits:

X The use of good structural grid that could allow for
Flexibility in use of space.

ii. Staff facilities distributed over the floors.

ii. The catalogue hall is close to the control.

iv. Control facing entrance

Demerits:
; IS The use of columns right in the centre of entrance

obstructs free flow of people.
ii. The periodical unit is place on the first floor that
would have been better on the ground floor.
iii. Teoilet facilities are not distributed over the whole
building.

iv. Inquiries not very close in control.
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3.2 ISA KAITA LIBRARY KADUNA POLYTECHNIC

Historical Background: Kaduna 1s the capital of Kaduna

State where the library is situated. Isa Kaita library
Kaduna Polytechnic genesis arose when the school envisages
growing in population. ‘The library is a modern structure
and was established in 1982, It is centrally sited at the

main campus where every user can easily reach.

Client/Users: Isa Kaita library of Kaduna Polytechnic was

managed by "AREWA"™ that is the Northern states of Nigeria
but, it has been taken over by the federal government of
Nigeria. The users are the students, staff and other

students from other tertiary institutions.

Site Location: It is located at the heart of the school

that is within the reach of the faculties, administrative
blocks and the students' hostels. The sibte is relatively

flat and accessible by pedestrians and car owners.

General Description

It is irregular shaped three floors building with
entrances at the ground floor. The ground floor contains
entrance lobby/cloak area, circulation area, information
desk, Acquisition, cataloguing serials, toilets, store and

tearoom
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The first floor contains reading areas and stacks for
Colleges toilets and bindery. The second floor contains

reference, reserve, media, store, conference/seminar and

administrative offices, toilets.

Design/Planning concept: In the design of the irregular

shaped building provision are made for future expansion but
allowance was not made comfortably for natural lighting and
ventilation. The walls are made of sandscreed blocks and
the window are recessed at corners therefore vertical
shading devices are not provided but horizontal. The
exhibition hall opens on all the floors just like courtyard
but covered at the roof with windows around it. Windows
are not provided at the courtyard to throwing light and
ventilation some places have high level windows where books
are stacked. The slabs are waffle slabs and the floors are
finished with terrazzo.

473293

S8tructure, Construction Materials: The structure of the

building is normal frame structure with columns spacing of
six metres. The external walls are load bearing while all
the partitions are non-load bearing. Every unit can be
converted to reading sections, The floor slabs are of
terrazzo type of finished, In the courtyard we have

mezzanine floor with waffle walls.
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The roof members are timbers, concrete and aluminum
wilh concrele parupel fascia. The windows are projected

ones while the doors are aluminum sliding.

Furniture Design/Arrangement: The furniture are designed of
wood steel and plastic. The tabletops are made of wood
with steel frame stand, the chairs are made of steel and
plastic top. The shelves are of wood arranged close te the
wall while the tables and chairs are arranged for eight

people. They are conformably made for reading.

Design Appraisal:

Merits:

i. The library is centrally sited.

ii. The use of structural grid for flexibility of space

iii. It does not contain load-bearing internal partitions.
iv. Good circulation [or users, staff and maLerials;
V. Toilet [acilities are well distributed.

LI
Demerits:
i. No natural lighting and ventilation at the reaqing
sections.

il, No provision made for social interaction and

discussion. L
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Plate 1. Entrance View of Ina-kpita Library, Kaduna

Polytechnic.

Plate 2. Side View of Isa Kaita Library, Kaduna Poly.
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Plate 3. Exhibition Hall, Circulation Area, and Catalogue

at the Ground Floor. Subsequent Floors are seen with a

Mezzanine Floor, while the Void is covered with Windows

around it.
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3.3  KASHIM IBRAHIM LIBRARY A.B.U. ZARIA

1

Historical Background: Zaria 1is one of the towns in Kaduna

State. The state has many tertiary institutional libraries
but Kashim Ibrahim Library in Ahmadu Bello University Zaria
et L goenesis datens hacks Lo bhe carly 19%05 when the
Niderian College o©of Arts, Science and Technology was
created with headqguarters at Zaria and branches_ at Ibadan
and Enugu. Some libraries were built for the Collegegin
many places before the present Kashim Ibrahim library was
built and finally commissioned in 1976 by Alhaiji Sir Kashim
Ibrahim. The library was bulilt to accommodate 500,000
vaolumes of books and 2,000 readers. é l
.

The library is at the central core of the main campus

of the university. It is surrounded by hostels, senate

1
i

building some faculties and the likes.

Client/Users: The client of Kashin Tbrahim library Ahmadu

Bello Universily was lormerly the Northern Dlatoc {(AREWA)
but 1t has been taken over by the Federal government of
Nigeria. The wusers are the students, staff and other

students from other tertiary institutions.

|

!

i

\I . N
“

§

Site Location: Kashim Ibrahim Library is located in the

main campus of the University. It is surrounded by Ribadu

1
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hostel, Biological Sciences, Senate building, Iya Abubakar
Compuler  cenlbre,  Facully of environmental Design and
Faculty of Engineering.
The site has a relative slope from Ribadu hostel to

Tya Abubakar computer centre,

KASHIM IBRAHIM® LIBRARY = 21 " 3h
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Fig 3.8 Site Layout of the Library.
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General Description: It 1is rectangular three floors

building with the entrance over looking Ribadu hostel. On
the ground floor accommodates the entrance for readers and
staff respectively, control, exhibition, catalogues
circulation desk, new books display technical service area
at far end. To the right and left are the serials and
reference sections respectively, toilets are housed on the
ground floor.

On the first floor are the Arts and Social Science
collection with seating and stacks to the left and right,
Audio-visual unit, carrels, sitting room and administrative
offices.

The second floor accommodates the science and
technology collections reserved books, documents, and the
Africana section. The central air conditioning plant is on

the rooftop.

Design/Planning concept: In the design of Lhe reclangular

shaped building, allowance had not been made for
comfortable lighting and wventilation. Fin walls and
horizontal shading devices are employed to protect the
glazed sides from glare. The building is deep planning.
There are three escape staircases and one service

staircase with a 1ift to convey books to different floors.
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Structure, Construction Materials: The building is of frame

strucLure with Lhe bay modules of six-metre grid, the floor
slabs are of terrazzo type. The walls are normal
sandscreed rendering and painted. The roof members are of

barrel vanll with aluminum sheets and suspended ceiling.

Furniture Design/Arrangement: The furniture are designed of

wood steel and foam/cushion. The tables are made of wood
and steel, the chairs made of steel and cushion and stack

shelves are of steel. They are comfortable when seated on.

Design Appraisal:

Merits:

iz The library is centrally sited.

ii. Proper co-ordination of units.

iii. Good circulation for staff, users and materials.

iv. Good structural grid system that enhance flexibility

in space usage.

v. Adequate provision of sum shading devices.
Demerits:
- 45 Heavy dependence on artificial lighting and

ventilation and the central air conditioning plant on
the rooftop are not functioning.

ii. No provision made for group discussion and as a result
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readers are commonly seen discussing along corridors.
i, Audio=visual unitl highly inadequate.

iv. Toilet facilities not distributed on the whole floors.

Plate 4. Perspective View of Kashim Ibrahim Library, A.B.U.

Zaria.
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3.4 CENTRAL LIBRARY, FEDERAL POLYTECHNIC AUCHI

Historical Background: Auchi one of the major towns in Edo

State with central library located in the campus of the
Polytechnic. The present building was not meant for
library it was a classroom but converted to library. This
was renovated and an echnsicw; was made to accommodate

books, students and staff. The library is located on the

convocation ground. The extension was made in 1993.

Cleint/Users: The client is the state library board and the

users are students of tertiary institutions and staff of

the polytechnic.

Site/Location: The central library is located in the

polytechnic campus at convocation square ground. The site

is relatively flat and of tropical vegetation.

General Description: The building is a rectangular shape

structure with an extension of a rectangular shape. 1t has
a beautify entrance and is a bungalow. On entering the
building is the control catalogue/circulation desk stacks,
reading areas, serials, reference archives offices,
cataloguing and registration desk.

Design/Planning Concept: There are some places with fins,

while the roof is made of parapet, the spaces are made open
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Lo allow for enough lighting into the stack area.

Structure, Construction Materials: The building is a

bungalow with standing columns spacing in the reading area. '
The walls are made of blocks with plaster rendering and
"
painted. The roof members are timbers with aluminum
roofing sheets falling into a parapet round the roof as

fascia. The window and deoors frames are made cof aluminum

materials.

Furniture Design/Arrangement: The furniture had been

designed of timber and comfortably enough for reading. The

i

stacks too had been made of timber and also designed and

arranged to allow in light into the bays.

Design Appraisals: ' _ 4 73 2 9 9

Merits:

i. Good naktural lighting and ventilation at re?ding
areas. |

ii. Good structural grid system at the reading areas.

iii. The entrance




2
Demerits:
1 There 1is no good circulation.
1i. Tolilet facilities are not well distributed.
iii. There was no future projection consideration of the

students

population.

Plate 5 Showing Entrance Gate to Federal Polytechnic Auchi.
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Plate 6 Showing Road to Hostels and uncompleted

Auditorium.
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Plate 7 Showing the Main Service Road to the Site.
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Plate 8 Showing the Main Approach Elevation to the

Library.
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Plate 9 Showing the Perspective of the Library.
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APPROACH ELEVATION
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CHAPTER FOUR

4.0 NATURAL LIGHTING AND VENTILATION
4.1 INTRODUCTION

Knowing fully well that library involves deep planning
the aukthor will look at the intricacies involved in Day
lighting, artificial lighting and ventilation in library
design and possible solutions.

Lighting involves several basic concepts including
reflectance, absorbance and transmittance. Daylighting
should prevent excessive heat gains and glare. Prediction
of daylight can be done mathematically or in the
laboratory. The design sky is the ninetieth or eighty-fifth
percentile illumination level while the daylight factor is
made up of three components; the direct sky component, the
externally reflected component and the internally reflect
component. Systematic design of artificial lighting should
consider the lighting problem, the method of lighting, the
illumination value required, types of fittings, types of
lamps, number and placing of fittings as well as
maintenance. Lighting standards relate to design sky.

Ventilation is the replacement of used inside air by

outside air and it has three major functions: Supply of
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:
fresh air, body cocling and structural cooling or heating.

Alr movement through buildings can be induced by the stack
elleck, wind pressure or mechanical meahs such aswf;ns,
evaporative coolers, air conditioners and heaters. The
factqrs Lhat affect airflow through buildings are external

features and factors, number and size of openings, position

of openings and opening components. Airflow around

S

buildings is determined by the shape, height, Orientation;

and planning of buildings. Ventilation is predicted by
mthematical formulae or with the aid of mcdels. Minimum
ﬁentilation standards provide for supply of fresh air, body
- cooling and structural coeling, . _ 2

Library lighting is complicated and sometimes

1
i

§$2 - . LIBRARY LIGHTING

controversial matter, whether approached as architectural
.6riénéiﬁeering prbblem, a question of aesthetics, or a way
of serving the library readers. The architect considers
natural lighting when designing while the engineer looks at
the artificial lighting to give both the aesthetic of the

- exterior and the interior of the building.

N
4

m i  immite st

4.2.1 Basgic Concepts in Lighting B
Light is electromagnetic radiation with wavelength

between 380 and 780 manometers. The colour of perceived

R

i
]

I
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light is determined by its wavelength. Light falling on an
object can be reflected, absorbed or transmitted, depending

on the following properties of the object:

Reflectance (r)

Absorbance (a)

Transmittance (t)

Since 1light falling on any object can only be
reflected, absorbed or transmitted,

r +a+t=1

Colour of Light: The colour of light is determined by its

wavelength., The light from the sun is white coloured light
can be preoduced by additive or subtractive processes. The

properties of colour are:

Blue - concept of colour

Value or pureness - light or dark

Chrome or brightness - colourfulness or intensity.

Reflectance: Parallel rays of light remain parallel after

reflection from a plane mirror. This is called specular
reflection. 1In case of a matte surface however, the giving
rise to diffusion. The colour of the 1light after

reflection is determined by the absorbance of the surface.
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Absorbance: Certain surfaces absorb selected wavelength of

light falling on them. This results in a difference in

Transmission: Transparent materials transmit a large part

colour between the incident and reflected light.

of the light incident upon them while opaque materials do
not allow the passage of light. Translucent materials
transmit a small part of the 1light £falling on them,

scattering the light and creating diffuse 1light. The

!'

transmission factor is the ratio of the light transmitted

by & body to the incident light.

i
i

i

i

jd

Intensity: The intensity of a light source is measured in

candelas (cd). One candela is the intensity of 1/60cm’

uniformity. emittind black body radiator at the melting

point temperature of platinum. 'f
}
’ A

1

Flux: This refers to the flow of light and it is measured

- in lumen (lm). ©One lumen is the flow of light emitted by

a l-candela point source, within a quit solid angle. ;%

Illumination: This is the amount of flux falling on a unit

area and the unit of measurement is the lux (lm/mz).
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Luminance: Is the measure of brightness of a surface and is
defined as the luminous intensity of any surface in a given
direction per unit of projected area of the surface viewed
from that direction. It is measured in candelas per square

metre (cd/m’).

4.2.2 Day Lighting

The provision of daylight is very important in
architectural design. This is achieved through appropriate
design of windows and openings. The origin of daylight
within an architectural space may be one or more of the
following:
Direct sunlight
ii. Externally or internally reflected light
iii. Diffused sunlight

In the Nigerian climate the design of windows should
guarantee lighting but excessive lighting should be avoided
in order to prevent:
i. Heat gain
ii. Glare

Heat gains are caused by solar radiation raising
internal temperatures (green house effect) while glare may
result from strong contrasts in light level or from high

absolute level of light.
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4

Glare: Glare is a condition of vision caused by spatial or
temporal conlrasts in lighting or high levels of light. It
is most commonly associated with direct sunlight entering
a window (direct glare) but it can also be caused by
sunlight reflected from external surfaces {indirect glare).

Direct glare can be prevented by providing sun-shading
devices designed with the aid of a direct solar radiation

over lay and a sun-path diagram. We can distinguish two

o
1

o

1

Disability Glare: Is a glare Lhat makes vision impossible
| | M

due to extreme constraints, as when there is an area of

types of glare disability glare and discomfort glare.

indistinct wvision around a bright light. It does not

necessary cause discomfort and is rarely a problem in

design.

Discomfort Glare: Is a glare which causes discomfort, as

distinct from reduction in vision caused by distractingly
bright surfaces or sources of light. Discomfort giare
should be avoided in building design. N
In the Nigerian c¢limate, high luminance skiesl and
reflection from the 'ground and nearby buildings éggse

glare. To prevent glare, externally reflected light should

be avoided and light should be reflected from ceilings

1l
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using high level windows. Alternatively vertical strip
windows can be provided in room corners as these reflect
light of internal walls. When sun-shading devices are
used, their surfaces should be non-reflective to prevent
glare. A common solution to reflectance from the ground is
the use of plants and flowers to cover the reflective
surface. Changing the colour of external reflective
surfaces to a darker colour will also prevent glare.

The method of prevention of glare should take into
account the prevalence of either clear or overcast sky
conditions. Clear sky conditions exist in hot dry climates
where there is little cloud cover. The highest luminance
is from the ground and sunlit walls opposite windows. 1In
this case windows should be exposed the blue sky rather

than the horizon.
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warm humid elimate
over cash sk

hot dry climats ———_

clear blue iy

i

o i

horizen ZEH”;O
deqgs

Angular altitude from which light is received

Fig 4.1. Relative Light Distribution from a Blue Sky

and an Overcast Sky.
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The opposite situation is found in warm humid climates
where heavy cloud cover and overcast sky conditions exist.
- Here Lhe darkest part of the sky is found near the
hor{zon. The view should be directed towards the horizon
and glare prevented by horizontal overhangs. In composite
climates bolh of these conditions may be found. Screens
are usually used as they prevent glare both clear and

overcast skies.

|

[}

|

S fl
o
i

Prediction Techniques: The prediction of daylight may be

done through the use of mathematical formulae or in the
laboratory. Laboratory studies are carried out in the
artificial sky that simulates the illumination obtained
from the =sky. Daylight requirements may be calcuiaéed
| under clear sky or overcast conditions. Daylight prediction
technigques under clear shky conditions will not be discusszed
here due to their relative complexity. The British
Research Establishment developed the daylight prediction
!

technique discussed below and it uses the concept of the

design sky to establish the daylight factor.

The Design Sky: The design sky 1illumipation value is

- usually established for each location and it is the out

.!I

e —
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door illumination level that is exceeded 90% or 85% of the
I ime. This is Lhe ninetieth or eighty-fifth percentile
illumination level and it is usually obtained from analysis
ol long-term 1llumination records. This concept is very
useful in design as it makes it possible to determine the
daylight factor or the required illumination level indoors
from the following equation:

DF = E; X 100%
Eo

Where

I

DF daylight factor

Ei = required illuminatiocn level

]

Eo design sky illumination.

The ninetieth or eighty-fifth percent tiles are
usually employed to avoid uneconomical and excessive
lighting most of the time. This is done at the expense of
having to little light some of the time. The design sky
illumination levels decrease with latitude and Nairobi for

example has 18,000 lux while London has 5,000 Lux.

The Daylight Factor (DF): The daylight factor method 1is

used to calculate the intensity of daylight received on a
surface inside a building from an overcast sky. IE
indicates the ratio of daylight falling on the surface as
a proportion of the total daylight that would fall on the

same surface from an unobstructed sky. The daylight factor






