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ABSTRALY

The purpose of this prodect s to design the electrical netwark design of 171
{Auditorium, Gidan kwanolThis s in view of the defects in the design ang

instatiation of electrical fittings for the suditorium.

This project shall be very useful s i seek to address the grey aress in the

design and electrical instaliation work, it treated the caloulatinns of

Humination of the auditorium, the associated supply cables, the power
toads for 134 and 154 socket outlels, as well a3 the caloubation of the sih-

main calies. The ratings of fuses were also specified for the Distribution

Board. The minimum valus earthing rod resistance was also determined.
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CHAPTER ONE

A IMTRODUTHON

The need for an excelient lob lpyout espedatly In the electrical netwaorks of o
hufiding vannot be over emphasired as this tends (o guaranies the sefety of Hives and
wroparly. 'A

& well designed slectrical network for any buliding, addresses ssues 35 it
periains to safety, eliminste waste of resources, and arrest the problem of #
syuipped electrinsl contractors executing electrical design for buildings, it s againgy
this backdrop that this prolect seeks 1o address.

This project is embarked upon 1o addess some of the lapses observed inthe
electrival staliation servives of U1 Auditodum iy Gidan Rwano, henee to avert the
stanger of short cirouit and sarth fault which could result 1o loss of ives,

flectrical Instatlation services are one of the major branchss of electrical
anginsering. i involves the stallation designs and provedures renuired in carrying
oyt wiring job effectively. Electrics! installation design may be prepared by an
lectrinsl comuliant for agencies, government, public or privats enterprise.

1.2 AIRAS AND OBIECTIVE OF THE PROIECY

This projact is aimed 22 correcting the anomalies obiserved in the electrical network
design of the auditorium (171} ot Gidan Kwane Prior (o the design, It was discovered

at the slectrical fittings {Fan regulators, ghting Switches) were not fitbed at an easily
accessible place. The Earth Leskage Chroult Breaker (ELOB) and the Distribution Board
081 were faulty, They need to be replaced with functioning ones,




The obfective is to redesign the electrical nebeorks of the suditorium to reduce the oot

N

of glectrical fivtings required for optimad performance, avert bazardous conditions of
short cireutt, sarth fault which could result to cause of fire; which s an imiminent danger

1o human lives and propestiss,

1.3 METHODOLOGY

Generally, before the commencement of any bullding plan, an Architent is
responsible o discuss the planning of her new buibding in this case the (Auditorfum}
wiith her cllent The Undversity Management. The architect may ask questions such as;

What is the size angd shape of yvour bingd?

[

Wihere s vour parcel of land located?

o

What quality of materials do you wish o use?

&%

&

What narmne brang of sguipment do vou prefer? el

When these guestions are sdeguately answerest by the owner, the architect is ready
o crpate g set of drawing s containing all the Information and dimensions necessary 1o
sucressfully execite the project, These drawings are referred o as working drawings

sproduction of these drawings i called a set of Blusprints. The Architert uses this set of
Blue prints fo convey instruction (o all of the craftsmen who s to plan, srect and
mmmet{% the structure. An Electrician is supecied 10 be able to effectively read these
bluanrints with the right dimensions so that all of the gutlets and eauipment are located

accovding 1o the blusperint,

The finor plan, shows the yout; windows, doors, also all the electrical cutlets,
equipment, devices amd chrouits, The working drawing tells the elecinician how (o
proceed with the work of providing an effivient electricsl installation

Né




specifications are a vital part of any bullding plan. They are the rules governing the typs,
kindd quality and color of the materials 1o be used. The specifications enable the
slectrical contractor to estimate the bid in terms of legsl responsibilily guarantess,
fwrand name and quaiity of meterials reguired,

it is mast pertinent for an Electriclan to review all of the drawings and thoroughly
understand specifications hefore startig the job

Al the design work done In this project meet modern specifications and
resyuirements, Tor instance the symbols used In representing the electrical sooessories
and appllances are up to date and more so, room for supansion on the load reguired s
nrayided.

The bullding is 1o be wired by condult wiring systermn because of S overwhelming
advartages T11LA bill of guantities s included a8 well 21

The design of ighting scheme; using the lumen method socket outiet determination
of the distribution board{DB) rating ,Main Switch gear and correct able size selection
wore calculated and also based on BF Regulation{2] ¥ fective protection of electrical
desigr work i considered [Testing amd nspection is intorporated in this project
work 2land are extersively discussed in chanter 4 after which 2 rartification of
completeness and inspection could be Bsuesd 1o the rhent by the designer of the

instaflation|2] For longer services of the design work {wirlngla periodic or routine

nepection and testing should be carried put effectively In accordance with IEE
Regulationsiil

1.4 SCOPE OF THE PROJECY

The scope of this profect s to redesign the electrics] nebworks of Enginesning
Aushitorium (LT1) Gidan Rwan; Areas of consideration rrhuds;

i Determins the Humbsation of the suditorium
5. Repositioning of electrical fittings:Le for switches ard {an regulstors to be easily
aceessible
H Determine the power of 134 spcket outlets
B, Determine the power of 158 suckat outiets
Y. Determine the powsr of the distribution Board{DB)
Wi Determine the size of the cables 1o lamps




Determine the size of cobles to socket outlets
Determine the size of cables to the distibution boarnd,
Provide protection for s the cables In terms of fusing,
Provide earthing for the total instaliation work,

5 APPLICATION AND LIBITATION OF THE PROIECT.

The concept of redesigning is useful in electrical instaliation project that are
adequately addressed. This & done to avert the possibility of fire, slectrooution,
sarth fault 210,

 Some of the Bmitations encountered in the design of this prpiect include:

Unavallability of the origing! blueprnts for the Auditorium
There are no pravious project works on electrics! nstallation design in the
depariment,

How to do market survey to get the most refiable pricing of electrical goods to
pxecute the project,




CHAPTER TWO

2.3 LITERATURE REVIEW

in avery electrical  nstellation design work, zafsty, Poonomy,  reflabilinyg,
segregation of crouits and convenience are some of the factors to be taken into
consideration. Therefore, i is the duty of the designer to make sure thal these factors
are considersd when carrying out hisfher actusl design work. It should be noted that no
particular factor should completely owverrule the rest factors, as all factors when

sorsidersd D will bring about & goost design work.

The importance of these sforementionsd factors cannot be over smphasized,
Thersfore s brief disoussion on thelr imporance and relevance iy any slecirical

trstaliation i mentioned az follows:

A} SAFETY: Safety iz a very Important factor to be considersd in ayery aspect
of Hife. The life of man should be safe from eleciric shooks as well as damages
o electrical componends in an instellation. The electrical rmaterisls used in the
instaliation of 2 building should be save from sasy damages due 1o fire,
grplosions, dampness et thersfore, the electiicsl designer or contractor
should be 2 major factor to be considered and his instaliation design should
meet the safety requirerments as specified in Regulation {1 ~ 101 of part 1 in

thae LEE Regulation, [158)

B} ECONOMY: Economy plays 2 maior role in alfl aspect of our ives. Therefore
i anything we do, we must iake soonemy inito consideration — this alkn
applies to the clectrical designer, the prevailing sconnmy dictates io the
designer, the guslity and guantity of the meterials 1o be used for the

instailation and how sophisticated the Installation design sheuld be, the time




of completion eto. But no matter how the prevailing sconomy is, the required

LEE regulstion for bullding work must be mer,

£3 RELIABRITY: it will be uneconomival and unfair if after installing the electriosd
arcessories snid gadgets in 2 buillding, they fall o operate or function for
fonger tirme as expected. The electrical designes shoubd ensure thar sl safety
devices inoorporated in the nstallation of 2 building should be relisble
thereby, funciioning and operating when there & 3 fault or nesd be
Protective devices such sz fuses, cohrouit breakers, mr’?%ﬂ%%&mgﬁg chroult
breskers should operate when they are suppose fo onerste due to faull
arising from the cirodt, The components or materials used i the elecirical
instaliation should mest the electrical amd mechanioal standard ax specified
by LEE regulation for bullding and components for longer Bfespan and
rtialziiity,

£} SEGREGATION: Segregation of clroulls is very necpssary in electrical
instatiation. it indicates how the various cables sre grouped or separated for
the varous sub and final ciroults i the installation and thelr control
respactively the LEE Regulation [B45] encourapes the separation of cirguits, i
states thet, precaution shall be taken where an sisllation comprises of
axtra-iow yoltage {30V as well as ciroult operating at low voltage {exceads
250} and connscied divectly to g main supply, 50 85 1o prevent slectrical

coniact between cables of varlous types of circuits. 20

Froper labeling of fuses caters for 8 very good identification and particularly for good

segregation of lighting and powser circuits, the distribution board should be designad ina

manner that currents can axsily be dentifled when thore s & fault,

Evary finsl, sub-cwrrent should be amanged to opermte the appropriste cirouly 8 s

assigned o contred, Controling ciroult for iphting should not be Incorporats in the same




sy

final sub-chroult with heating cirouits, The controlling switches should be well located for

zasy idertification of the Hghting points they are controlling,

The designer most therefore, ensure that proper segregation of circuits in accordance

with LEE Regulation IB5% andd D14] s mer,

B} CONVENIENDE: In every electrical instaliation, the designer must make sure
that the materials or wirlng accessories are placed in a position which is idesd
st conventent for easy and better apsration. After caimia%ing the required
mumber of socket cutiets, Heghting points, and thelr controfling switchds using
fumen method or point - tp point method, the next thing i the PODey
positioning of these sccessories st convenient points or places for their
makimum usage. For example, Hghting firtings are installed in pUsitinn that
wostd give gond sccount of general Humination; switches for lighting scheme
should sasily be acressible. in an auditoriurm for bstance, the Hehting contro
switches should be located at each entrance. Fan regulsions in an auditorium
should sgually be close 1o the entrance for SENY BUURES O Wan-on or wrneoff
fans, and the regulators andd fans should be properly label, for easy
dentification. it is belter and sufer to phace the main brasker or gwiteh gear at

the cantre of the load and good accessibifity providesd

The LEE Regulation has given guidelines on the planring of Hghtiing scheme and
positioning of zocket putlets. Therefore, the designer must fncorporate afl these

guitdes in hisfher design for the purpose of convenience,
Fy PROTECTION

Protection is & wvery important topic in elecirizal engineering. Dlectrical
atcessories and gadgets must be protected against duamages due to shocks,

wocidents, fire and faults within the cirewit they are inoorporate, The SLOOTYY,




safety, and reliability of the components or should ba backed up with s solid and
proper protection of the system, There are specifications given by LEE
Regulation for bullding and components as regards the protection of an
installation. The designer of any instellstion st therefore, mest these

specifivations and make surs that the right type of protective device is used for

the particulsr system, it ig prodecting,

& protecting device must be refiable and should aperate under fault conditions and as

such must posses the following features,

[SEY

Be sufficiently sensitive 1o detect o fault in i aearly stage,

o

Discriminate between currents fed o a fault within the section being protected
arnvd current passing through to 2 fault in another section,
2. Be shnply durabde.

4. Ewsy o adjust and test,

The hazards caused by shooks and fire 1o the Bves of human baings and properties

due to poor electrics! mrotection system are 5o numercus and as such, atalistion
designs must be properly protected 1o aveid damages both 1o the sguipment and
* humar beings. There are various types of faults in accordance with the LEE Reguiation

gesidig them and will be discussed briefly as follows: §21

A} EXCESS CURRENT PROTECTION

When there is an overload and short cireuit in o chroull, arcess current will be
produced which is very dangerous to burman lives and the slectrical onponents alko
incorporated. And as such, an sdequate protective devies must operate o isnlate
the fault current in the ciroult. There are hwo olassificationd{s} of excess cureent

protection recognized by the LEE Begulation. These are:
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Fond

The cosrse pxcess current protection: This uses the sume type of fuses,

Ligse sucess cwyent protection Mainly miniature and other sireult breabers and
cerlain typas of fuses. These protective devices opemte within four hour rircuit
which they protect. Therefore, any electrical desipner raust provide  the

sppropriate protection devics,

B} EARTHING

The importance of earthing In electrical installation is 1o minimize the risk
of shock 1o both fives and properties. An earth fault occurs i a cireult wehieny
the five of the ciroult Is ficking the earthline due to poor insulation and wif
result in the production of excess equipment recommend that all cirouits
operating at » voltage excesding extra low-voltage shall be protected agains
dangerous earth leakage currents, This may be achieved by [3]

i Completely insulating all parts of the system.

2. Double-insudstion of spplance.

3. Earthing of exposed metal apparatus, e earth lerminals of socket nutleds
and all metal work assoclated with wiring system with sxeptions such as
zabie clips, lamp caps, mete! chalns for suspending Huhting fittings et
In the protection of an sarth faull, there are bask requirements given in the
LEE Regulation to delermine the particular protective device to be used,

These are:

THE USE OF FUSES OR EXCESS CURRENT ~ BREARERS 70 PROTECT EARTH

SR

This type of protective device can be used i the sarth fault current is avallable 1o
oparate the protectbve device and o make the faulty circut dead,
i 2 times the current rating of any semib-enclosed fuse or any cartridge fuse

hasving o fusing factor exveeding 1.5 s used to protect this type of clrouit,




fi} 2.4 thoes the rating of any cartridge fuse having s fusing facter not
excesding 1.5, s used o protect this type of clreuit or,

Hi 1% times the tripping current nf #YY excess current bDresker is used to
protect the chroull, Alternatively, when this reguirement cannot be met 5
suitable Earth Leakage Ciroult Breaker (FLOB) should ba Installed,

£ THE USE OF FanTH LEAKAGE CINCINTY BREANER T PROVECT FARTH

EAULT,

cannot be oblained. Fither the current — sperated earth pakage circult brosker

of the voltage ~ eparated esrth — leakage cirouit branker can be used,

2.2 WIRIMNG 5YSTEM

& network of wires connecting various aceessonies for distribution of slocirical
energy from the supplier meter board to the numerous elactrival consyming devices s

Known as & wiring system. {1}

Wiring system consist of conductors, i35 insulation, s mechanic protection and
the various acceesnries such as switches, socket cutlets, fuse spur outlets, lamp holder,

ceiling ruses, patiresses, conneciors ele, 131 The types of witing systern are named

rraindy in terms of the mechanics! protection offered,

i selecting o particulsr type of winng system to be used for an instaliation,

certain tactors should be considered they include; {1}

;. The type of supply and earthing arrangement availahle,
£, The probable maximum and minimurn ambient o temipasiature in all parts of

the bpstallation.

10




1, The possible presence of dust, vapour or gas

v The extent of mechanical protection required
The supply continuity and the provision of emergency supply i case of oulage

or for special use,
Vi, Froseiston for futurs modification snd rewiring during the Iife of the building.
vit, Probability of operating and maintenance cost taking into acoount the
sleciricity supply tariffs sysilshle.
vt The relative cost of various alternative methods 2.8 wiring in relstion 1o the
estimated ife of the installation,
Other important considerations include, neyst, sufely and convenisnrs,
The choloe of any type of wiring depends on the desite of the client and desigrner after
critivally considering sl the ashove conditions and alas mere importantly the LEE

regulations for electrical installations,

The various types of wiring that are emploved or used for slactricsl instaliations

will be briefly discussed and more emphases will be laid on the condui wiring systerr.

The choive of any wiring system for a particular installation should be based on
. techinical and soonomic consiklerations, both in the contest of the wiring system Haelf

and the installation for which it is proposed.

2.2 1 TYPES OF INTERNAL WIRING SYSTEMS

There are severs! types of internal wiring system. They include: | 31

i, Clast wiring
2. Wooden casing and capping wiring
3, CF5 or TRS or PV sheathed wiring




4. Load sheathed or metal sheathed wiring
5. Condol wiving
fa} Surface or open type

{1} Hecessad or concealed or underground type,

2.2.2 CONDUT WIRING

i this systam of wiring, steel tubey known as conduils are instalind on
the surfave of walls by means of saddies or pipe hooks or burisd under plaster
and ViR or PYC cables are drawn afterwards by mears of 3 G wire of size of
about LEEWGE. In damp sltustions the conduils can be spaced from the walls
by means of small woenden blocks fived below the pipes at regudar intervals | in
orider to facilitate drawing of wires number of inspection fttings are provided
siong s length. The condull should be electrically argd mechanically
continuous angd connectsd to the sarth at some suitablz point, The condult
used for the purpose is of two types namely {1} ght gauge {or split types}
condll and heavy gauge for screwed typel coreluit, Light gauge {or split typs!

condist with a seam along i3 length iz used for cheap waork, it is not water

tight and iz nol permitisd on medium voltage {Le, voltage higher than 250V
Sorew condult {solid drawn or with welded ssamd s used for all medium
voltages {250V o 600V) diroults end i pleces where good mechanicsl

protection and absolute protection from moisturs s desired,

Donduit size s sleted &y terms of s outer dismeter, The smalest size s 12mm
and the largest standard size i 8%mm but this s not muach b use. The mumbers of cables

of differant wires that can be accommodated In various sizes of condulys are given in the

o

tabia below, {1}

32




This system of wirdng provides protection againgt fire, mechanicg! darnage and

dampness 5o this Is the only approved systers of wiring for

4. Places where considerable dust or 8uff s present

i, Darmg situation

Hi, Places, where important documents are kept

i, Residential and public buildings where appearance is prime,

2.3 WIRING MATERLAS AND ACCESSORIES
2.3.1 WIRES AND CABLES

Strictly speaking, single wire, may be bare or rovered with insulation, s known as
a wire [3] and several wires stranded together is known 85 a cable, Bub i practice bare
cordusion, whether single or stranded together are formed as wires and conductors

corvered with irsulation sre termed 2z cables,

RV
H

Tne necessary regquirements of a cable are that i should conduct slentricity
efficiently, cheaply and safely. This showld neither be 3o small so as to cast too much, B
frsulation shauld be such as to prevent leakage of current iy unwanted directing and

thius mindmize risk of fire and shoek,

£.3.2 TYPES OF CABLES USED M INTERNAL WIRING

The wires emploved for internal wiring of bulldings are dividedt into different groups

sceording to {3]

Corwiuctor used
H, Mummber of cores used
i, Yoltage grading snd

. Type of insulation used.

fad
L




According o the conductor material used in cables, these may be divided into two

classes known a3 copper congducior cables and aliminum conductor cables,

Aceording 1o the mumber of cores, the cable consists, three core cables, tedn core

cables, single core cable, two - core with §00 {farth Continuity Conductor} cables ete,

Acearding to voltage grading the rables may be divided into two classes: 3]
2EG/AA0 valts cabiles and
H, S50/1100 volts cables,

Aceording 1o type of insulation the cables are of the following types: {3

i, Videanized indian — Rubber (VIR insulated cables

2. Tough rubber sheathed {TRS) or cab type sheathed {CT5) cabdes.
3, Lead sheathed cables

4. Polyvinyl Chioside [PYC) cables

&, Weather Proof cables

G. Flesible cords and cables

Z. KLPE cables,

2.3.3 VOLTAGE GRADING OF CABLES

Thiz zpecifies the safe voltage which the hsulation of the cable can withstand,

The cables emploved for domestic wiring are graded BS0/1, 100,

RMAIN SWITCH AND DISTRIBUTION BOARDS

According to FE Regulation 478 — 15, a main switch or cireuit hreaker shall be
provided for every installaton which shall Inverrupt sl Bve conduciors of the
installation, provided that for a2 4 ~ wire three phase AL supply the linksd switch or
finkad ciroult bresker may be arrenged to disconnect the phase connectors onby and a

1%




Hrsk may be inserted in the neutral eovuduntor; such a Bk shall be arranged so that it s in

wontact before the tnk switeh can be dosed or shall be sacurely fixed by bolls or screw |

Distribution Boards: The distribution board is an assembly of parts, Including one or
maove fuses or creult bresker arranged for the distribution of slectrical energy 1o various
cirouits o other distribution bosrds known as submain distribution boards, Separste

distribution fuse boxes should be provided for fight and power cirouits,
4.5 LIGHTING ACCESSORIES AND FITTINGS

There Is a wery large variety of fighting fittings and accessories available for
instaliation work. Such Fttings are collectively calied accessories hecause they ars

aucessories nataliation from the designer’s snd installer point of view.

in the complele electricsl miallation of & building the wiring and accessoriss are

interdependent and neither can be fully understond without the orhar,
Below is o description of some of the acoessories fiterd o uring installation work,

1o Bwitches: 4 switch is used i mabke or intarrupt 2 cirowlt. A complete switch
consists of three parts, There is the mechaniom, 3 box containing W and g front
plate over |t The switch may be classified in various WY,

Aceweding to the type of base material! they are classified as porcelain or bakelite
switches. Aceording 1 colour of bage they are aither white or black or brown coloured

switches,

According 1o operation reguired they are classified as one-way switches, two-way

switches, Iwo-way centre-of switches, doubls poie switches s,

Switches are rated 54, 154 asnd 208 and are used o msteh the marbmum

anticinated losd currents,




i

{elling Roses: The celling rose s wied 10 connect the pendant lamps, fans, or
flunrescant tubes 1o nstaliaton through Bexible plasiic or silk covered wirs,

3. Socket - Outlets: A socket outlet is the correct name of what is popularly known
a5 3 power point. They used to supply slectrics! connection whenever renuired
for electrival appiianees surh ae TV, Laptops, Amplifiers et sockets nutlets are
of two types; two pin type ared three pin type. Majority of sockets are design for
L3A maxdmurm loeds in domestic and commercial outfits. & part from the 134
sockets plugs, there are also sockets andd plugs of 28, 54 and 154,

Larap Holder: The lamp holder are used In public buildings and housing complex
to house electric bulbs, They are meant for quick removal and replacement of
lamps. They must hold the lamp flomly o prevent sparking which may lead o
over neating of B surrounding,

Connectors: Thee are accessories i wiving systery used of joining rables. In bullding
system, no soldering conducior s done, hence the freguent use of cable connectors is
smployed, A connector biock consist of two sorews — down type terminsls solidly
connecied 10 each other and mouded in an insulated casing, The sorew B 1o grip the

conductor stipped into 8 by tightening,

2.6 DETERMINATION OF NUMBER OF POIMTS {LIGHT, FAN, SOUKET-OUTLETS)

The determination of member of lght points is determined a3 per the size of the

room, Humination level regudred and the luminous effidency of the lamps o be used.

The number of fan polvs B delermined a3 per messwre {fength, width and

heightt of the room and size of the fans to be used,

The air debvery for fans of different sizes 2t et vollage and at full speed is ghven

iy the tabide belowe, {3
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Bir dolivery in m’fminute
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Caparitor ar

215
de 215

vi.;di’{’f}'{}rrt.m Capacitor ae RES
De 273

1,500

Caparitor ac
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5,

socket-outings is given below (Refer 15 4648-1986% {31

& regards the determination of number of sochet-outiels, recommendsd schedule of

. Location

Number of 538 Socket
Outiels

Bed roomy

Living room

RIBES




erndoh T et T
|
[ Bath ronm ; ; ; -

2.7 DETERMINATION OF LODADS

. For determination of load of an installetion rmating may be assumed unless ths

vatues are known of spectfied,

{1 Fluorescent bulb 100watts
{1} tncandescent lamps, fans and socket-outiats —~ 120watis

{ili Powser socket outlets — 100wattx
2.8 DETERMINATION OF NUMBER OF SUB-CIROLHTS

The number of sub-chroult iz decided as per number of poins 1o be wired and

wotal load 10 be connected to the supply systems,

irr one Hght and fan sub-cironit the maximum oad that can be connected is 800

weatts and the maxtmum number of points which can be wire 1s 10, {3

Iy one power subeclrout the maximum load that can be normally connected is

3000 watts and the number of socket-outiets which can be provided is 2, 3]

2.8 DETERMINATION OF BATINGS OF MAIN SWITCH ARND DISTRIBUTION BOARD

The current rating of the maln switch &s decided a5 per totel current of the cirocul
to be cordrofied by it The number of ways and current rating of the distribution board is
decided as per the number of sub-circuits 1o be connectad to 8 and current of the sube-

shroudt harving highest cureent rating, 13}

i8
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Z30 DETERBUINATION OF SEE OF CORDUCTOR

There are three points, which mist be taken byto avcount, while determining the

size of conductor. For Internal wiring for a given circuit,

U} Minbmum size mainly mechanical reazong
{8} Current carrying capaity of the conductor

(3 The voltage drop slong the comdunior

213 CALCULATIMNG THE SHE OF CABLES

The cables from finel sub-clroults power socket outlets {134 snd 15A) are usuaily

standard cables and are given in table 24 and 54, IFE wiring regulation of 15 Edition
2,33 VENTHATION — ELECTRIC FANS ~ AIRCONDITIONING

YENTHATION

Yentiiation of bullding is requived to supply fresh alr for respiration of sooupants,
o dilute iInside slr to produgt of combustion or other contaminants in air and o
provide such thermal envivonments as will assist the maintenance of hast balaree of

the body to aveld discomfort and injury 1o heaslth of sorupants,
Certain factors govern the consideration of ventilation. They include:

{6y Supply of fresh air for respiration

{1} Removal of combustion productions and  preventions and preventinn  of
weritifation by body odours,

{Hi} Recommended schedule of values of air charges for various oooupants, and

i The Himit of comfort and hest tolerance of the sooupants.

i3




There sre various, methods by which a bullding with relstively large nuantities of

outside 2l could be used to used 1o inprove the gereral envivenmerd of the bulding.

This can be schisvesd by {3]

{1y Matural supply and natural exhaust of alr

(i} Matursl supply and mechanioal exhaust of air

{ ivh} techanical supply and mechanical sxhaust of alr,
Reforence can be made o

150 3362 —~ 1877 for natural ventilation of residential buildings
152103 ~ 1975 for industrial ventilation,

2.12 FANS

Fars are primarnily meant for socelersting or speading up movement or flow of alr,

they sre very uzeful in the ventilstion process.

industrind fans.

Gansgral purpose fans are mgant for use In buildings and they include ceiling fans,

wnbe fans, sxhaust fans etc,

industrial fans are meant for use in factories for oreasing amounts of fresh air for
use i factories for increasing amounts of fresh alr for use In ndustrial processes and

inciude propelier fans, centrifugal fans, comprassor fang st

For the purpose of this project, we shall be considering the ceiling fans

2




A relling fan is o propeller - bladed fan, having two or more blades, driven by an
slectric motor and provided with 2 device for suspension from a ceiling of a room ao
that the blades rotate In 2 horizonts! plans and give unifor ciroulation of air in e

FOOET,

The celling fan is usually Btted with 3 o7 4 blades, although » 4 -~ blade fan gives

more air circulstion than the 3 - blade fan. D would recommend the 4 - blade fang,

Tha desirable features of 2 celling fan ars lghter in weight, cheaper in cost, fow
powear consumption, longer e, excellent performance, nnissless aperatich and

appealing outlook,

The number of fan points s determined as per measure ength, width and hislght

of roem {suditorium] and the size of the fars 10 be used. [3]

Balow are the recommended air exchanges for ventilation prag hour, {31

RECOMMENDED AIR CHANGES FOR VENTHATION PER
HOUR
Assembly halls S 8-12
Banks o 4.8
Boller houses 48—~ B0
Canteans/festaurants o 13- 20
Cinernas/Theaters - 20630

£3




Kitebens 20— a0

iaimm !i

3

Lavatonies
Photographic dark rooms T 200 30 |
it : Gy

........................

Twice the number of air changes must be allowsd where smoke noours,

Mumber of exhaust fans = Yolume of space ¥ alr changes per hour

Air delvery of fan per how
Far better alr movement, distribute fans uniformiy,

Credinarily 3 alr - sxchanges are expectad 1o take plave per howr in a room,

The alr defivery for fans of different models, and different sizes along with other

technical information st test voltage and ot full speed is given below: [3]

Fann slze In | Alr  delivery | fues woversd in | Distance betwesn

% 2 = K > 2
FONEEY o f Minte | suscowssive fans in metery

blade cefing | 500 140 8

e
<2

1050 153 3000 %0




1200 215 o laz
1400 270 18.00 4.2

15008 300 283 403 4.5

~ hiade ceiling | 1200 | 225 1500 a5

Mindmiugn distanes from groured 2.5 ~ 3 metres
rinbmwm clesrance from cetling: 300 ~ 400mm
Selection of celling fans {3
%Mo | Sire of Boom “ Swenap of Fan
] | Smat shapes, sl low celling B0
pi Below Fm’ S0Cmim

K 7 1o 10m’ 1,050mm
4 1040 12m’ 1,200mrm
5 121014 5m 1,40
& Large halls, offices, audiorium eto 1,500mrm

Forlargs shre room, two of more ceifing fans may be 3 spacing of 2 1o 3 swesp diamseter

bhetween fan,




CHAPTER THREE

3.1 DESIGHN ANALYSS

The design of every lghting instaflation reguires the knowlsdge of the
following basic design data 11}

e

A

Plan and sectional drawing of the rooms

b} Detalls of celling construction

o} Colours of the walls and floors

dy tisage of the room

2l The furnishing or arrangement of machinery

1} Operating conditions such sz the temperture, humidity, dust, . te.

With the given basic design dats, it s easy therefore, 1o select 8 suitable source of
fght and uminalre, the shape, the cass, of protection and component part, Taking into
consideration, architectural, maintenanceand physiplogical effect on the Humination

reguirement, the number of larps could be caloulated with optimum arrangsment.

i the design of & ghting system, it Is very necessary o select the lighting equipment
z 7 % ¥ : griing aqup

that will provids the highest visual comfort and visual perfonmance.

There are numerous factors that determine the cholce of lighting eauipment to be
nstabied in g particutar place, such factors indlude ares to be Hghtened, Bght loss factors
such as maintenance factor, cosficient of wtilization, and other factors include the
reguired Humination in flux, the fux produced by the fitting In lumens. Econory and

energy efficlency are also factors that may dictate the cholve of Hghting syaterm




3.2 FACTORS AFFECTIMG LLUMINATION

32.2.1 MAINTENANCE FACTOR [MF)

The Maintenance Faotor is 8 factor scoounting for the ageing of lamps and the
deterioration of the light nstallation due o dust and dirt deposit Thiz factor is

cornnonly withiny the range of 0.6 - 0.9

The value of this factor in this design work is obtained from the Philips catalogue -
interior Hghting design,
The reciprocal of this factor s called Depreciation Factor which is 1.25 [1]

£

3.2.2 COEFFICIENT OF UTIUZATION (CU)

This factor sbows for the losses incurred by sbsorption of light by walls, caliing

e

floors, and furniture i the lighting fitings. 1t affects the heminous output of 8 lamp on

the working plans {11

The value of coefficient of utilization for 3 specific type of lamp uzed can be obtain from
the Hhrminating Engineeting Mamdbook Table 14.4,page 157 Ceeflicient of Utlization
can be found in this book i the celling cavity Reflectance (URR)Lthe wall Reflectance

DY the Floor Cavity Feflectance [FCRYand the Boom Cavity Batio (RCB)Y are known,

3.2.3 HLUMINATION LEVEL {£}

This s the number of lumen an object reoeives per unit ares of e surface The unit of

Humination s the fux,
Frifh

Whers: - E iz the luminabion




P luminous intensity

A =Area in sguare roeters

The value of Hhuminstion £ in fux used n the design is obiained from the Hlumineting

Enginesring Soclety {LE5) Table 2 below

FLUBINANCE CATEGORIES AND HIUMINANCE VAIUE FOR GENERAL TYPES OF
ALTRATIES

34N | Types of Activity Hhuminancs Fange of Ly Hluminance
LRtRgory Foot Candles

i Pubtic  space  with dark i 8 H 3503 25
surrpunding

2 Simmple  (Wiemtation for | B 50110 RERL
temporary visit

3 Waorking  spaces  whers § O 100200 2R
vizual sk are  only
- performed oocassionally

4 Performance of visual task 1 D 2085050 50100
at  medium contrast o
siryail gize

5 Porformance of visual task i & SEH-1 000 13- 2080
at  medium contrast oo
small size

25




& Parformance of visual task i F T - 2000
of medium contrast or very

- amall size.

324 LUMINGUS FLUX ()

The lumen b the uminous fux falling on g unit arss Huminated by 8 souros with 2
himinous intensily per unit distance away. Since different lamps produce different
vatugs of hanen per watl, the value of lumen per walt can be obiained from the

manufacturer’s catalogue,
3 3THE LUMEN METHOD

The hwmen method of caloulation is used in the design of lghting scheme, The

calculation is based on the sverage el of Blumineton desired over o given area. The

Hehting level of working plane, wusuaslly the helght of work plane above the ground, for
sitting i 0.75 meters and for standing 085 meters from Hoor level and covering the

gotire roomm Hoor ares.

The average Hluminance (ntensity of dlumination} £,,, s calculated from the formadar{l]

LR~

Wihare (1, = the totel luminous flux of the famps
UF = Utilization Factor for the working plane
MF = Maintenance factor

27




& = Aresto be Bluminated

The number of lamps n is caloulated 1o produce s speaified Hluminance by using 1)

%

Where; - O = the fuminous flug of one lamp

M= the number of lamps per luminaries

N the number of luminaries

3.3 ACTUAL DESIGH

The actual design work incorporates the design of Hghting schames amd socket
outlets for the auditorum, the total load required by the bullding hall, the
determingtion of distribution rating, main swiich gear and cable size selection and

finally the system of power supply snd load distribution,

Lighting points, socket outlets and the distribution board must be well positionad for
converience and with compliance to the BE Repulation guiding fuse ratings should be
instatted to protect esch finsl cirouit There should be » proper oad belancing among

the thres phases for proper and undisturbed voltage power system in the building,

The estimation of the load required by this bullding is caloudated in chapier 2Thiz
can be obisined by taking the necessary diversity factor of each appliance or crouit oo

wonsideration a5 specified by the Table 48 of IF¥ Regulations




ot

34 DESIGH CALCULATION FOR INTERIOR LIGHTING 0F

The proceeding parts of this chapter exaplain in detsl how the actusl desipn is carried

111

{AUDITORIUMLGIDAN KWAND

Desired Hhumingtion level= 250 hux {1

Auditoriom Dats
Auditorium Length x = 35 884meters
Auditorism Wikdth ve 14 230meters

Auditorinm Height H = 6. 5melers

Avditorivm Floor Area =25.66m » 14.230m =385 1989’

dMounting height =2 85m

Litiization Factor =075

dMaintenanos Factor = (0.8

Space/Height ratic of unity

Luminaire Recommended; 85Watts, AKT lighting 48U, Fnergy Saving Lamp {1
Foatures;

< Saves energy 80% more than normal bulb
¥ Pure tri-color ube
¥ Life tirne raore than 10,000 hours

< instant Stast




7 High luminous efficiency
Y Lamp Efflciency 40 lumens/Watts
< Protect your eyes

«  Plaray 1oy

wAL

apphed; Shop workshop, hoteloffice Bestaurant House classroom.

o Using the lumen formuls; -

L A5 3 . . .
£y e flumenfn 2}

Total bumaen (3,5 -

, limen

Where; 8 =burmen reguireds?
UF=itilization Faotor=0.7%
pAF=Rsintenance Factor =08
A =hres covered =385 189%m2
Easiluminance level =250bnfm2

= Lamp Efficlenov=40iumen/Watt

Yy e e 50§ R FR Dastiens

Lurmen output per 85Wailx lamp=85 x 403400

Mumber of Lumingireg os 50088 uipat per Lamy

30




2352166, 25/ 34004475 =w 4% luminalres

3.5 CALCIHAYING THE SIZES CABLES

1 Finsl Sub-Clrouis Cables;

The cables from final sub-circuits power socket cutlets {134 and 154) are

stendard cables glven i Table 44 and 54 of the B Wiring Hegulations, 157 aditinn,

3.5.1 LIGHTING AND FAM CIRCLHTS

Earh of the lghting ciroult s recommerded 1o carry ONos, of 100Watts lamps
& ¥

2 ¥ 100 = BOOWatts sy maximum power,
Taking phase Voltage 2 30wohs
PowerfPhase =8 « 100 =300Walls
CurrentfPhase =9D0/F30= 5328
Fuse rating #1080
From tabls 2902, of the {£F &eguia‘tiﬁm,ﬁ“‘ Edivion, & 1.5 mmd PV bwin core
cable which can carry 18A Volt dropfafm = 28mY
Amblent Temperature = 40 £
Length of cablefoirouit = 32 78meters
Temperature Correction Factors= .87

Applying the correction factor, current, iwz

Fuse rating =104
Testing for violtage drop sffect

Voltage dropety e ¥

3




Yoltage drop = 5007 w 32.78m x 2BmV/ 8 me 4.79Y
Permitind Yoltags Drop 2.5% of 230 = 575y

Thersfore s 1.% mim2 size cable s chosen for each lighting andd fan cirouit,

A} 138 SWITCH SOCKET QUTLRT POWER CIRCIHTS

Assune one 134 Switch Socket nutlet 300Watts inard,

Ore 134 Bing clrouit has 4 numbers of 134 Socket Outley

= 4y 300Watts =1200Waits
Yoltage/Phase/Cirouit=230%
{,‘.z,.srmm{%asaﬂzimuitm% =5 24FA
Length of Cable/oircuit = 18.5maters
Armnblent temperature =400
Temperature correction factor =087

Applying correction factor, telin s

Fuse rating =304

Chosen cable size,? B’ with 17my/Afm and current carrying capacity of 244

Therptore, voltage drop =iy L V=S 217 « 125 mx 17my/ A ims1 84y

Permitted vollage drop =2.5% » 230V =5 30V

Since Yoltage drog, 1.644 5.99Y, a 2.5%mm2 cable iz chosen for the 1 3Asocket suthet
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2.5.4 CALCULATING THE SIZE OF THE CABLE FROM THE AC DISTRIBUTION
PANEL TO THE DISTRIBUTION BOARD

Assumed length of cable=25metars
Ambilent temperature »43C
Tamperature correction factor «0.87
Masiroum Dernand logd {3-PhazelP, «34B860VA
Mominal Voltage=4(iV
Hance current per phase, =PJYLY
Lpplying corrsction factor, | =34/0 87 =39 024
Fuse rating =504
Chosen cable shee, 18mm2 with 824 and 2.3mV/ & m s recommended {2}
Therefore, voltage drop =l x Lx ¥V =38.08 « 25m x 2.3m¥/ 8 m=2 247
Permitied voltage drop =2.5% » 230V =578V
Since Yollage drop, 2.247< 575V

Hance, 1k 4 ¥ 16mm’ cabdes will be the size of cable to the Distribution Bosrd 2]



JCDETVERMINATION OF POWER TO THE DISTRIBUTION BOARDIAY

LCalcutations

Totsl T-phase oad=24 BE0Watls

Yoltage =400V olts

Poy3g Yy ty CosP

Current, BPFA 400 x 0.8 = 24660/1.73 »400 2 0.8=44.544
BMadimuwm demand with oversl diversity factorof 0.5

=35 ¥ 24, 680=17 330VA

For the purpose of determining the a suitable Distribution board, 3 808 TREN B-Way
MOB DB of mived capacly Is recommended, haven carrled out celoulstion for current,

44 544
Sor implementation and for future expansion

LOAD ESTIMATION

This is an estimation of the tel load reguired by an istsliaton at 8 particulsr period or
tire, Lowd estimation helpy ws to know the total losd renuired by the bullding
ingtaliation so that the appropriste rating of swich gear, Distribution Board {DE} and
the size of cables required can be determined. Load estimation will aid us In proper

batancing of loads In the installation for effactive power or voltage operaltion,

Below is o mble showing the totsl load sstheation carried out for Lecture Theatre {1}

suditorium, Gidan-bowans




5o | Appliance Type B of Poinls Powaer Demarwd

based on EEE

i Lamp Fluorescent 45 45043
Buih

) Fans Cedling fan 18 2160

3 134 Sovket Ring Ciroult | 12

feeding 134

4 154 Socket 158 B/ Socker | & 120043
outlet

o Al Conditionsys $5hp Splir Unit | 8 15000
AL

For 1548 Socket Qutiels

Poywer P & x 20001 2000Watts

Yoltage, Vo230 Volts

Dhiversity Factor is not applicable,
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For Colling fang
Fower P LB x 120=2100Watls

Yoltage, W2 30 Yolls

230 =% 394
There is no Diverstty Faclor,

For Flusrescent Fittngs

Power, Padbx 300Waths =4500Watis
Current i=4300
230 =389.58 w1 820358 224

Apphying Dieersity factor oF Q522 madoury current demand,

Cupranti=0.5272 « 35,32 =2B.174

For Al Comtitloning Sulit Unit

Powsr, P=f x 2500Watts =15000Watls

Current =15000
230 =55,24
Applying Diversity factor of 30%, maxiroum current demans,

Current, 0.3 x &8 2 =19.584

For Ring Chroult (134 Socket)

Power, P = 12 ¥ 300Watts =3800Watls




Current i=3500

i

238 =15 6524
Appiving Diversity Factorof 0.3

Turrent =013 % 15,85 =4 684

Total current reguired for this instaliation will be

R USSR . -3, I L 7

Flucrescent Bully Biting- e onnnn 38 33

" conditioning Spliit Unig i 19,568
BN SIS wm s s s cesscscsssso soon i oo 4,694
Total Current demanded = RN

3.7.1 DETERMINATION OF SWITCH GEAR TO BE INSTALLED

Sawiteh Gear raling « Totel Current
Mo, of phased Instalied

=333 98
3 = 37 B9
Hence, the switch gear that is sulteble for this auditorium is 80%mps. Triple Pole and

Muutral switch gesr in 3-Phase, 4-Wire in enticipation for futurs expansion,
Cable Size of switch gear

From the table 901 of the 15 Edition of IFE regulation for Electrical Instaflation, the size

of cable 1o be used s 16mm2 PVC single core cable corresponding 1o the 804

Al
b




CHAPTER FOUR

4.3 RESULY AND DISCUSSION

fwould bke to begin my discussion by asking and answering a few quastions the

reader may wish 1o know as 1 periains the design.

Wihat is the first thing o do whern one s asked 1o design the electricsl network for 2
building?Firsthy get the floor plan of the bulding, plot bow best 1o energize the bulliding
slectrical fittings, design the power layout, lghting lavout and strategically locaté them

i conformity with B8 wirlng regulations for bulldings.

For the Heghting layout, | choose certaln values for my csloulations; Hluminance,
Diversity Factor, Coefficient of Utilization, Maintenance Factor, For luminance, the
amunt of fght falling on an arsa "AY of 3 surface, 250 lumen/m? s within the
recornmgnded Huminanoe T for Gerpral Chpsnroorm interior
Hphting 111 8Maintenance Factor, of 0.8 was selected  considering the lighting ouipwt
could be reduced reasonably dus 1w dust and dirt on the fluorescent bulbiila
cosfficient of Utilization of 075, which takes care of the utilized flux reaching the
working plane, Divensity Factor of 0.8 enablez us (o estimate the masimurm demand
(MDY a1 any e, the reason being that i s unlikely that the leads will sl be used

togather, The ineds are thus diversifled.

the guestion as to why | choose the drop down fluorescent bull over the
corpentionst flunrescent tube? Hecent studies shows that that the fluorescent bulh lest
iongar an sversge of {10,000hours) malntenance ost s low, corsumpton of power is

ey, no choke problems, has a higher lamp efficiencyi#t],




.“

The spacing to height ratiy of unity, 2 85%meters apart was sdopied for oo
uniformity amd consiant intensity, B i 8 function of the type of Hghting fiting and

Humination needed on g working environment,

Pwould ke 1o sl about what the project seek to adidress? it tells us that thers are
other ways of designing  the electrical network of this bullding: that will bring about
graamr efficiency of imialied electrival networks of this bullding, that will bring ahout
graater efficlency of the installed electrival Bitings, accessibilfity o Atting, beosuse that is
not the nase ab present. Fan repulators, lighting switches and socket outlet are not

properly positioned. The best place would be at each entrancs, closest to the Atings.

Wihint are the new things incomorsted in my design that the existing oneg doss not
have, 7 Firstly, | changed the lghting scheme, using Buorescent bully, due o greater
sfficiency. | decided 10 use the seral ighting olrouit with a barn-way switching pattern,
such that sleast lghts could be switched ‘on’ or 'off’ at any of the four entrance point of

the bl

Seoondly, |designed my 134 ring cireu®t, such that it s svenly distributed for usersto

find some cormntort

Thirdly, | made provision for & split unit Alr conditionss anits to be installed with sach
raking s source from g Sway AU panal and 2 454 switch gesr for switching & "on” and

.’vf{}ff{f

Wiy did | have to energies the entire nebwork with 2 S-phase power supply? | choose
this, owing to the lrge smount of power required to power my Bttngs and to bring

shoul stabiiity and redundancy of the power system

What are sorne of the ressons why some electrics! fittings installed are falling and

how do we rersedy the situation? When eguipment is not tested perfodically, proteciive




devices such as the Earth Leakage Chroult breaker should be routinely tested, To avoid

somponenis, such spring from losing her tensile strength,

What are the various test are 1o teke o gusranize the workability of my design? The
tast to be performed before a new Installaton or an addition 1 an existing installation
s connected o the supply mains {1} bauletion resistance between the wiring and sarth,
with ol fuses ared in and ol swiiches ‘on’ {1} test of podadty of non — linked single pole

switches () Test of earth resigianee..

Why did you decide to use an B-way Ditribution pensi? | ochooss an Soway
distribution board panst because | only needed 6 cut of the B way 10 power my clroull,

while the remaining 2 are spare for expansion,

What DB pansl cable siee bs appropriste for this design amd why? By may caloulations, in
Chapter three, considering the magnitude of current, the cables that will carry 408, with
refarence o EE regulations a cable of 25mm2 with a2 358 L8mV /4 m s the muost
spproprinte. Hence 2 1 ¥ 4 «#mm? cable will be the size of cable 1o the disiribution

bosrd paned,

bodecided 1o use the 134 socket putlet 154 outler side-by-skle because of
arficipated heavier loads oould be connected to the 154 socket outlet which haz a

nigher cable rating{dmml}

What are my criticism aboul the present power layou? ared Hpht layout? Firstly, why
is the snckel outiets concentrated at the front end back of the suditorium? Suppose ong
s at the middle  of the sudilodum bow would befshe have access 1o a sockst
outhet?Seconiy for the lghting lavoul they made use of a 1 » 4 recessed modulay
Huorescent lumingirewhich is more sypensive, but virtuslly o the bulbs are not

working, Dwould rather go for Hght this highly efficient,




Wwhat were my shorcomingfimitations of this project?

it was about getting the bluepring of the suditoriumberotn 1o the school phanning unit,

but o no avail | later consulterd an architect to do ons for me.
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CHAPTER FIVE

5.1 CONCLULMON AND RECOMMENDATION

5.2 CONCLUSION

The difference between my desipn layoul and the existing one exsouted by the
slectrice! contractor is thet they were more concemed with aesthetics as against
optirmal performance of the electrical Installstions bnplemented, whersas during my
redesign, | considered safety, cost, accessibility of electrical fittings {Swéic?éea Fan

Regulators, Switch gesr, Blectric Clreut breskeretol! made provision for Al

Conditioning eocling system, efficiency {low power consumption fttings)

5.3 RECOMMENDATIONS

« Eectrical contractors’ designs should be thorpughly sorutinized by seasoned
enginesrs iy the university (o ensure implementation that will stard the
tyste of thne,

¢ Routine Yesting end inspection of sl electricsl fittings should be carred out

perodically end faulls rectifled as guickly as possibia,

< A overhaul of the entive slectricel fittings In this awiBorium should he
carried

¥ Professionat should abways be called upon with track record of excellenes,

when projects of this magnituds are 1o be carried oul.
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LOAD SCHEDULE FOR DISTRIBUTION BOARD

Fuse
Jras
Hating

Code

Deseription of

Fitting

P, of
Fitting

Waty
pey
poing

Power
Factor

Diversity,
 actoy
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BSW AKY Energy | 8
Saving Lamps

RN 3

Sareing Lamips

Ry i1

18 t3 HE5W ARY Fnerpy 1 9 bE1-41 A
Saving Lamps
i 13 BEW AKT Enmrgy | 8

phinsefyh)
& k4

Total load per

L0523

wow i1

Trutiet

BEWY AKT Energy | 9 572 50y
Saving Lamps ]
10 {5 BEW ART Enprgy | B R R pE2z G}
Saving Lamps A
af 41 134 Socket 4 U aoow vy T
o Oustieg A B ;
) 52 134 Surket 4 KT 2 7 T 100 1

1348 Rocket
huttet

4 aoow

154 Sochet
{autiet

W

MO DY

Jrutlet

kit

263 73 154 Socket 1 000 MO DEY 000
Dutlet W i B
bt $3 158 Socket 1 FOH

BT Y

154 Sockes
hitlet

B DY

154 Socket
ey

BNO Y

13000

1EA Socket
{utley

i 2000
W

1 2006
w

1 2600

ks

3-Blade Ceiling g

Fan

MO DY

D

e i

N

3-Blade Colling i

Fan

120w

MO DY

FO80

LB

Spare

Spare

Spare

Spare

Spare

Sqmars

Spare

Lpare

TOETAL LOAD FER FHASE

FEETAL 3 PHASE LOADST4, GRIOVA

B

CVERALL DIVERSITY FACTOR 20,5, MAXIMUM DEMAND =

2,330V4




SCHEMATIC DIAGRAM DISTRIBUTION BOARD PANEL 1A
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