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ABSTRACT

his study investigates the problems facing automobile technicians with a view
to optimising auto repalr work, The data for the study were collected using
guestionnnire and interview techniques. One hondred and  twenty( 120 automaobile
technicians, lorty-twoe (42 spare pant dealers, and eighty{B0) car owners were contained
in the analyzed sample. The result of the analysis revealed the various problems facing
atlomehile  lechnicions. i Akure which include  inadequate tools with 78% ol
workshops interviewed not having adequate tools while 22% had Tairly adequate tools
and problems of low capital base with 753% Auto Technician inlerviewed having n
working capital of less than N100.000 00, 17% are operating between N0, 000.00-
NS0, 00000, while 8% between N251,000,00 N 1000,000.00 above. Also included are
the problems of bad location with 70% of the respondents acquireng their land through
rentage, 19% through lease while 3% through outright purchase and problem ol poor
ciucational background with only 6% having OND which represenis the highesi
educational gualification of all the respondents, 8% had City and Guilds Centificate 9%
primary sehool, 1% had school certificate while 56% are  without anyliormal
cducation(Apprentiship). Along with these problems is the lack ol necessary social
amenities in separate workshops, Encouragement of the development of mechanic
village. which was observed from the data eollected as one system that can help in
sulving most ol the problems. was formulated as an hypothesis, analysed and tested.
Ihe hypothesis testing reveals tiat the establishment of mechanic village i assist aule
repair netivities is preferred by the respondents.

Hemever, in view of the mon-professional ways that some arcas thatl sdopted this
policy of developing Mechanic Villages in the past had handled it this study went

ahead and developed standardized models for executing the development of such



villages so that .uplimum perfornunee could be obtained. The developed models were
later validated and found to be reliable and deperdable. Hence, the establishment of
stuntardised mechumie vitlage using the working masdels develaped in the shudy was
proposed and suppested as o way of solving the aule wechnicians problems thereby

oplimising auto repairs,
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CHAPTER 1
L.y INTRODUCTION
Ll BACKRGROUND TO STUDY

The use of automobile vehicles on our road plays a key role in road
transportation system. In Nigena where land transport 15 larger compared o water
transportation, the uose of automobile vehicles either diesel or petrol driven is
predominant. It is evident that the use of any mechanically operated engine or system
reguires proper maintenance o produce the required efficiency and durability.

The performance and maintenance of vehicles have advanced into sophisticated
level. Linlike the old mechanically operated vehicle systems the modem vehicles are
being operated and controlled by electric and electromic sensors and computers,

The modern trend of mechanical service therefore requires the use of more
complex and highly technological and special diagnostic equipment to analyze vehicle
faults for repair and service,

As vehicle technology and maintenance are advancing, the problems facing
Automohile technician in the course of discharging their duties have adversely affected
the transportation system hence affecting all the other systems in the country. The
problems coupled with fuel scarcity have constituted a lot of fear, instability and setback
in the country. Some of the results of the auto technician problems include: fear of
insecurity among the people when plying the highway, unpredictable breakdown of
vehicles on the highways when traveling, leaving passengers to the mercy of armed

robbers, failure of vehicle parts like brakes resulting in accidents and loss of lives, delay



ang failure of important appointment, molestation and maltreatment of car owners and
hieavy debts incurred by many car owners on mainlenance,

A sysiem with an optimum performance can be generated if° all the problems
highlighted earlier are tackled (Lindley, etal, 1977 and Jarett, 1977). This will go along
way in aflevisting the problems being encountered by the Automobile technician in our

society.

1.2 STATEMENT OF PROBLEM

The high level of usage of vehicles for both private and commercial activities

coupled with the inflow of second hand vehicles popularly ealled *Tokunbo™ broughi
ahouil the need Tor very eflicient and effcetive mamtenanee.
ONen times, the parages where the maintenance activities are carried out are ol Jow
capital base and are makeshin establishments either focated on slippery termans. under
Iree sheds, canopy made of banana or palm fronds. No cffective maintenance can take
plice in such environment.

Similarly a close look at the cquipment used reveals the level of poverty of these
mechanics, In most places. service pil are not available and where it is available there are
wo reinforcement at the sides to hold loose sands in place. No accuracy of either
halancing or alignment could be obtained. New vehicles are the result of technological
development. which calls for illiterate hands 1o handle.

With all these facts, there is the need for a thorough analysis of the existing
practice and a synthesis of a comprehensive and management oriented practice 1o put the

maintenance culture as what it should be, It is against all these facts that this research i

being undertaking,
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1.3 GENERAL ORIECTIVE QF THE STUDY
ITie broad ohjeetive ol the tesearch is (o identify the problems facing Automobile
technicians., so as to involve a system which will make them perform optimally.
131 Specilic Objectives of the Study
The specilic objectives are 1o
la. Evaluate the problems lacing Automobile techncians especially in the developing
countries like Nigeria using Akure as a case study.
Ih. To develop models that are reliable and which would ensure improved performance

of Automobile technicians,

4 METHODOLOGY

Fstensive literature. survey was carried out on the research work throogh
consultation ol necessary lextbooks. The data for the study were collected using
questionnaire and interview technigues. Questionnaires were designed and administered
10 Automobile technicians, spare parts vendors and car owners in Akure metropolis, One
hundred and twenty, randomly selecled, automobile technicians, forty-two spare purl
dealers and eighty car owners were contained in the analysed sample. The questions on
the questionnaire were structured 1o match accurately, the requirement of the study.

Data were later extracted having collated the administered questionnaires,
Analysig was carried out on the extracted data using statistical 1ools sirch as pie charl [or
percentile analysis and the fve-point Likerl method of summated rating (Kothar, 1995
which was gscertained to have o reliability of 0,95, The study was able to infer the

prablems facing Automobile technicians from the analysed data and proposed necessar



solution.  Also models were formulated for the standardization of the proposed solution

s0 a5 to facilitate the optimum performance of the proposed system.

1.5 EXPECTED CONTRIBUTION TO KNOWLEDGE
1.5.1  Relevance to the Field

The successful execution of this research will assist Automobile engineers,
industrial engineers and management personnel to know the various problems being
encountered by automobile technicians especially in developing countries.

[t 15 ascertained that the result generated will be used to analyze and develop an
oplimum . system, which 15 expected to mmprove the performance of automobile

technicians.

1.52 Relevance to National Development
It is envisaged that the result from this research will go a long way to alleviate the

problems associated with auto repair practice in Nigeria.



CHAPTER 2
20 LITERATURE SURVEY
11 HISTORICAL DEVELOPMENT OF THE MOTOR VEHICLE INDUSTRY

The story of motor vehicle can be dated to 1860, when Lenoir invented the first
sl combustion engine (encarta Eneyelopedia 2003 ) though this vehicle was notal
fivst used for vehicle propulsion,  The fuel used in the early engine was coal or produces
s, and the new form of power brought about great changes in manufacturing methods
in many industries, Until this tme, that the small-seale manulieturce had been at o greal
disadvantage in al least one respect, for the installation of steam power plank wis
frequently too expensive for him, while the running cosis of such a planl were almuost
certainly prohibitive.  Sinee no other form of mechanical power was al that tsme avail
able lie had 1o do withow mechanical power unless he could hire a plant. The new gas
enging, however, was very well suited for use in sl factorics and workshops, and
many manufacturets installed the new form of power during the last two decades of the
nineteenth century.

At a slightly late date eame the next step- the propulsion of a road vehicle by the
new engine. 11 is true that road vehicles had earlier been produced which were driven by
steam engings, but the Red Mag Acts of 1831 and the development of the railwavs had
diseournged experiments. 1 was in 1863 that Lenoir invented a road vehicle which wis
driven by a gas engine, the coal gas being ignited by an clectric spark, but the problem ol
firel supply was o very difticult one: the carrying ol sulficient coal pas (or any bul fhe
shortest journey was nol casily managed.  The problem was Fnally solved by the

acdoption of a new form of {uel which is gasoline i.e. petrol, a fuel which relcases greal



ericrgy per unit weight, Markus vsed petrol as fuel for a vehicle he produced in Austria
1863, while a great advance was made by Otto in 1876 (Encarta Encyclopedia. 2003)
by the compressing of the fuel immediately before ignition, this considerably increase thy
explosive {oree in the eylinder and performance was considerably improved.  The
prowdoction of motor vehicles was well advanced by (he 18205 as o resull of ihe
stthscguent imvention of such pioneers as Carl Bene, Gotthieb Daimber and Panhard.

Subseqguent advances in the manufacturing of motor vehicles were associated with
development in related indusiries, For example, the idea of the pneumatic tyre wenl back
Lo LRSS though at the time ol the inatial discovery, there was no obvious application Tor it
but when Dunlop took out lis patent in 1888 (Encarta Encvelopedia, 2003), eveling was
last becoming an important and popular means of transport Tor business and pleasure
Another patent taken out aflerwards by Clincher made it possible to it preamatic tyre o
mator vehicles,  Significant improvements in the metal - working trades towards the end
ol last century and early in this made possible further advances in the motor- vehicle
imdusiry,

since the first internal combustion engine (like the first steam engines) wis
designed lor stalionary use as power plants factories or workshop, little thought was
given 1o their overall weight. Engines were accordingly of robust construction, but this
leature, which was a virtue for the stationary engine. proved a serious handicap 1o the
mutor vehicle engine which had to be carricd along by the very velicle which is powered.
Lightness in weight became a very desirable leature under the condition and this

requirenient stimulated rescarch into the possibility of producing forms ol meial which



are light in weight in proportion 1o their strength. The production of alloyed stecls was
therelore initiated with Far-reaching effects in other eountrics,

Other industries, which have been stimulated by the development of the motorcar,
include the electrical industry and the manufacture of petrol and lubricants. The
mamlacture ol the moderm eor peeds a wide variety of raw malerials and componem
pirts (e tyres, upholstery, safety belts, silencers, windsereen, washers, spark plugs and
ather electrical equipment) and this fact has marked effect upon the structure and location

ol the psdustiey,

1.2 MAINTENANCE

Muintenance is the key Lo achieving an oplimum performange in machineries
which include motor vehicles, Motor vehicles and eguipment costing millions of M
will surely Tail i adequate maintenance procedures are not followed.  (Adeniji and
Incgbhenehor, 2002)

According to Seely (19721 Maintenance can be delined as the work undertaken in
prder to keep or testore every facility of the vehicle to an acceptable standard

Harohd b al, (1984 affirmed that maintenance is concerned with the day-to day
problem of keeping o physical plnt e.g. velicle in good operating condition.  Dhillon
(1980 in his own view defined mainienance as a work-undertaken in order o keep or
restore every [acility o an aceeptable standard. Maintenince helps in accessing potential
problems on machineries and cquipment, which could lead to breakdown, and il
hreukdown occurs. the system 15 restored 1o condition of vperational eMectiveness all ata

mapimium cost (Okemire, 2000)



Mamtenance 15 also supposed 0 respond o changing circumstances,  This
fichucles @ rapad prowing awireness of connection between maintenance and increasing
pressare b achieve system avarlability at the same tme (Moubray, 1991).  Desirable
perlormance can only be achieved on our velicles through elfective maintenance practice
by owor roadside automobile mechanics in a more conducive environment.

Mhe goal of elfective maintenance is primanly o ensure the availability ol
vehieles and its equipment at the optimal level and (o oblaim maximum relurn on usigy
Due to complicated natare, it is highly desiable but feasible o produce cars that are
nuaintenince free. However, theee is no gainsaying the Tact that all elements used in the
constriuction of motor vehicles detepiormte. The rile ot which this occurs depends on the
natenals, methods of construction, environmenlal conditions and level at which the
vehicle is maintained.

2.1 Types of Maintenance

According 1o Lindley etal (1977), there are four major types of mainienance: these
are:

s Corrective Maintenance

[redictive Maintenance

= Repairs Maintenance

= Prevenlive Maintenance
2.1 1.1 Corrective Maintenance

Corrective or breakdown maintenance occurs when equipment fails and then must
b repained on an emergency or priovity basis. Corrective Maimtenonee is the Fix-it-

variety, this is where maintenance becomes a repair work, {Adejuyigbe. 2002). This



muinterance includes such improvement as minor changes in design and substitution of
more suitable component of improved material of construction to eliminale a problem. T
ihe problem cannot be eliminated economically, it may be possible to reducc the
lrequency of its oceurrence.
1212 Mredictive Maintenance

Predictive maintenance is a relatively new term now coming into gencral usc.
Recognizing that a change in physical condition is the principal reasen for maintenance,
it is logical o consider the use of sensing, measuring or monitoring devices 1o determine
sipnificant changes,  This technique can minimize the need lor dizsassembly ol
inspection of el parts. Theough periodic measurement or moniloring, it is possiblc
o identily conditions that require correction belore a major problem develops. Predictive
waintenunee tokes advantage that commercial cquipment is available such as portable
vihration amalyser. amplitude meters, vibration amplitude and axial- displacement
mnitors, ultrasenic cquipment for wall thickness measurement and other nan destructive
fesling or measuring devices, optical tooling. contracting displacement sensors lor
monitoring dlignment ele,  Wilh such equipment, conditions cun be measured anid
recorded periodically or when justilied continucusly monitored with alarms or cutoll sel
il pre-cstablished levels,

According to Harold clal (1984) a well conceived preventive maimlenines

program should eontain the Tollowing leatures:

I Proper identification ol all items o be included in the program.
|

Ld

Adeqguate records covering: volume of work, cost, elc,

L Ispections an o delinile schedule- with standing order on specific assignments.



4 Lise of checklists by inspectors

3 An inspection frequently sehedule- may vary Trom as often as once six months o
is lintle is onee o year.

G Well gualified inspectors- have craftmen, familiar with items being inspected and

capable of making simple repairs at time trouble is observed,

7 Use of repair budgets liv major items of equipment,
] Administrative procedures that provide necessary fullillment and follow-up on
program,

2.2.1.3 Repair Maintenanee

Repair maintenance is simply carrying out maimnienance as the need develops.
Ihis elementary approach bas sometimes been replaced by periedic overhaols and other
preventive practices, This method could be the most logical approach o mambaining
“non eritical” equipment- individual unils or parts of a production system.
2.2.1.4 M'veventive Maintenance
Preventive maintenance 15 undertaken belore the necd develops to minimese the
possibility of unanticipated production interruptions or major breakdowns, According lo
Harold etal (1984), it usually invelves the use of sensitive instruments e.g. vibration
nnilvaers, amplitude melers, audio gavges, oplical tooling, pressure, temperature ol
resistant gauges (o prediel trouble.  Conditions can be measured periedically or on
continueus busis, and this enables the maintenanee personnel to establish the imminent o
meed Tor overhaul,  While this seems a sound idea, it may be found that when such
planmed preventive maintenance programme are developed and following religiously, the
Fregquency and extent of overhnuling or reconditioning equipment may not be justified.

particularly il the down time required to perform the work result in loss of production.

16



Rather 11 15 better to consider preventive maintenance only when corrective maintenance

cannot be justified, predictive maintenance cannot be applied or repairs maintenance

effect cannot be tolerated. Fig 2.1 shows the flow chart for maintenance operation

procedures,

REPAIRS INSPECTION

OVERHAULS

PRODUCTION
REQUIREMENTS

MAINTEMNANCE

CORRECTIVE

SYSTEM
AVAILABLE

MAINTENANCE PREDICTIVE

REPAIRS

MAINTENANCE MAINTENANCE

PREVENTIVE
MAINTENANCE

Fig 2.1: Flow chart for maintenance Operating procedure. Source: Lindley et.al (1977)
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LLLS Lubrication in the Maimtenance of Automaobile

Fubrivation of all sving parts. other than nylon, rubber Bushed o pre- Tubrivaied
components. is esseatial o oreduce friction sl wear ad toprevent seiaare (Dol 1978) Similak
uhrication s very important i automobile nointemmee os vehicle consists of engime, irmsmission
systent, Final drive and chossis which all function in relation we the principles of labrications g
sinee the parts will u.ur-.'I} wear ol dhue o usage and |11||'|1_||i||g_ Perivdie nminlenanee progeam fis
Peen desigied by manefcturer Tor Tohricatnm therelire there is a0 mesd T duecpy mndersiinding ol

e kit principle by the mechanics i car owners,

122 LEssential Testing and Maintenance Equipment for Vehicles Expected to he available

e Mechanics workshops.

s nortumite that majerity: Automobile techmicians du nel have vitad cquipment in their
wirkshaop and this s one of the Teetors that aceowited for the problems being encountervd by
e Ferry, CT998) repaorted thin e disgrosis ol autoamobile problcms has Boecense ausee of
seienge han ever beloee i history amd the equipment reguired to do g thoroseh salyvsis of o
prostlenn b ont ol remel of most shops even in civilized coimtries,  As ooresuli theee ane o bt ol
shops out there that agnere the dingnosis phase of the probleén salving process and just st
thipwing parts at o problem in hopes of geiing Jucky, eithuer by some past espericnce or by jus
dimb luck. The result is a population of o owners which are alfraid 10 take their cars e o shop
Rimswng Tully seell than they may lasee b ke o poatgage ol oo their house 1o s the Gails
buggy amd then come away Trome the siation deiving o car withe all new pares o oo sull
exhibiting the same syimploms et it did o the Gt place! While Aute Digznostic | guipinen

Homuepage lsted voriows fvpes of aolomebile diggnostic cquipmoent through hink Terry, { 199%)



eaplinmed that even though investing m such cguiprent is beavy, the result i an excellem oo
ol sodving problems that o s else D been able o selve amd a0 repitation of st
st tion, Accorcding o Awee Fips (20001, even though computers in cors have become more
sopliisticoted. s can help isolate problems, they o't disgnose eversthing, A little help Trom (e
erstonner Cone and g experienovd lechmicianm ek down o problem and keep o repair thme and gosts
o 10 e alsa help the rechnician ehéck W be sure the problem is corected under 1w
comslitioms i bich sou observe i T ies doss mot mean vonn shotkd ey to dingnese the problen o
the techmickin, just give e best explanation of what vou ore obseeving omd how thes s differen
i somr expect, Lindley ot al (19775 gove exbaustive Bats ol tools and egoipoocnts thal o mstor

mechamie st possess Tor ellective aid standond paomtenonoe service. These ane sommarised os

lislosey se

# Nlovhamic el

e e lude; tchomoter, vacoum caee, Timimge belt, helis tension gaoge, distilled wate
contaimer, pressure ester lor gubiator s saditor eop, soction purmgy Tor densing ol out of i
howrsings, compression fester, eeler gouge. volimeter, hydeouhic jock, jack hifting adapter. hatlery
livelpsinieter, air comppressar, wensing couipment, air hose extension. guad eouee Tor checking
pevver steeting. Dansmission and hvdraulic ssstems pressore ined Brake pressane bleeder.,

o hdecBimig Iannd fonsls

These include;  Toolbox: Wrenches {Comboudion ol open emed and has S58mme o

3. 25mm) jenition kits, tappet weenches. 12.5mm deoves sockel set with bandles. ratehet.

extensions, plicrs, screw drivers (standired and ofTset), set ol allen keys, pipe s renches,



pry bar, chisels, drill punches. center punches, hammers, hacksaw, continuity light and tin
Snips
L3 THE HISTORY OF ROAD TRANSFPORT IN NIGERIA

Transportation, either by air, rail, ship or motor vehicles, plays an important role m our
madern life (Bob, 1997). Edundare (1973) gave a briel history of road transport i Nigenia,
Mhey affirmed that afler the Second World War. a considerable programme ol road
construction was undertaken in Nigeria.  These programmes were under the Colonial
Development and Welfare Scheme and the Nigerian Economic Development Schemes. The
irst road was built in 1943 lrom Lagos to lkorodw, joining the road to Shagamu. 1jebu-tOde
and Thadan.  Other roads were built linking the North, East and South of Nigera together.
Ihe major transport system continued to compete effectively with the railways, encouraged
by the expansion of the economy, particularly the increasig volume of exports and mmipors
andl the construction of better ronds. Between 1946 and 1954, there was motor-tansporn
“imana™ in the southern hall of the country; because of the great boom in the export trnle,
which began afler the Second Workd War and lasted wmil 1954, an inereasing number vl
people bought lordes and operated transporl services,

In addition o the purely commercial road transport system, the Nigeria Hailwiy
Carporation operated a motor (eeder service and passenger service in the North, The mos!
important which emanated from the road transport was that of motor repairing (i,
mechanic), Originally, the few Nigerians who began to provide this service obtained ther
itaining and experience while in the serviee of either the government (e.g. Public Works

Department ) or Commereial firms like U.AC Motors, They in tumn trained a number of



apprentices to handle simple mechanical faults in vehicles, These apprentices are those
that latter started to work and trained other people that lacked former education. These

are the people we refer to as Autemobile technicians.
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CHAPTER 3 /&
10 MATERIALS AND METHODS 2

31 DATA COLLECTION

In this study, questionnaires were designed and administered to Automobile
technician, spare parls vendors and car owner in Akure metropolis.  The gquestionnaires
were designed to request for answer to guestions that bother on the problems that
Automobile technicians might face after considering the salient characteristic of the job.
Hence, the questions on the questionnaire were structure 10 match accurately, the
requirement of the study,

The data for this analysis coversd responses from 120 owners of Automobile
technician workshops, 42 spare part dealers and 80 car owners all in Akure in the
southwestern zone of Nigena. The data were collected using questionnaire and interview
lechniques. The questionnaire consists of questions that are able 1o identify, alter
analysis, the various problems facing Automobile technician in Akure so that necessary
solution can be proposed. The data as collected from Automobile technician, spare part
dealers and car owner were extracted and tabulated in Table 3.1, 3.2 and 3.3 respectively.
Table 3.1 and 3.2 were analysed by plotting them on pie charl to reflect the percentile
analysis of some of the components of the questions n the questionnaire. These are as
shown in Fig. 4.1 through Fig. 4.12. In other to maintain a level plain ground for our
analysis, the Automobile technician and spare part dealers’ interview were selected to
spread over almost all specialisations with respect to the car they repair and the car part
they sell, Also the car owner interviewed ranges from those using Toyota, Nissan,

Honda, Audi. Volkswagen, and so on so that our analysis is not bias to type of car. Table

16



3.3 present data on the satisfaction of customers ie, car owner as regard the work done
for them by their mechanics. The respondents’ responses to this question were graded as
very high, high, moderate, low, very low with the corresponding rating score of 5,4,3.2,1.
respectively and these were analysed using mean score (average). Average rating was
obtained by dividing the total point scored by the wial number of respondents so that the
average rating can then be imterpreted as; values between 4.01 to 5.00 was "highly
satisfactory™, values between 3.01 to 4.00 “satisfactory™,. values between 2.01 to 3.00
“moderate’acceptable™, value between 1.01 to 2.00 “poor job/not satisfactory™, and

vidues between (.01 o 1.00 “very poor job™,

Table 3.1: Data extract from questionnaires prepared for Automobile technicians

and administered

(uestions in the questionnaire Mumber of respondents that satisfy
_ the conditions in the question
' Year of Practice:

1-5 f

o-10 50

11-15 46

Above 15 vrs 18

Educational level:

Apprenticeship 67

School Certificates 13

Primary School 23

City and Cuilds 110

OND 7

HND -

Specialization - in petrol engine 116

- in diesel engine 10

17



Automobile workshop that has standardized | 26
lool aid engine trouble shooting cquipment
Autamahile workshop without standardized | 94
tol el engine trouble shooting cquipment
Waorkshops - with pit = -
- wilhaul pit 43
_f'l;ili};_i-anIn sed upy cosi:
25,000 - 50,000 37
S1.000 — 100000 54
101,000 — 250,004 20
Above 250,000 i
Method of Iand acquisition:
Rent 93
[.ease 23
Purchase 4
Iil.'Filhul.u-lii'.l.l with landlord {(vent or lease): -
Curchial 7
Mol cordial 17
Satisliae tory iy
Ihstanee of mechanies' workshop to the
nearest spare part shop:
| -2km 58
2 d4km 34
4 - Okm 13
fh— Rkm H
Above Bkm 7
Respondents that shared wurﬂlmp with
anel beater, Auto Electrician & Painter:
- All the three Bl
- Any lwo 23
- Any one 13
None 4
| Auto technicians that prefer to be left alone | 21 -
i their seattered location
Auto technicians that prefer to be organized | 93 i

and located in selected optimum location

18




Tahle 3.2: Duta extract from questionnaires prepared for spare part dealers and

administered

| Questivns in the yuestionniire Percentage ol respondents that satisly

the conditions in the question

Years of Experience:

I-3 5
-1 23
[1-15 [0
- Above 15 4

B vou havee all the motor part required | 4
by vour Automaobile customers in stock
Dealers that do not have adeguate good in | 18

stock Tor customer

As o Spare part dealer do i normally help | 34
e 11X parts lor car owners
| Asa Spare part dealer do | not nomally | B

help o lix parts Tor car owners

Type of Spare parts usually sold:

[ rand New B
| [Berth e and second hand 24
socond hand 4

Table 3.3: Data extract from gquestionnaires prepared for car owners anmd

administered
| Questions in the questionniire Percentage of respondent that satisfy the
conditions in the guestion
Trivae a4
Commercial and others 3 -

Preferred Part for maintenance:
Frand new 46
Second hand 34




t?u:tlunil: s Satisfaction

Level of satisfaction | Number of respondents [ Total score:
- ) 45
4 48 192
3 23 4
1 x
i -

283
Average rating for customers” salisfaction is 283

Y]
“3.54

32 HYPOTHESIS FORMULATION, ANALYSIS AND TESTING

Crenerally, it is obvious rom the data collected that automebile service and repai
workshop were sited indiscriminately within our communities, which may constilute
muisanece Woour various communities and serve as a magor restriction in curbing the

problem of pollution of the environment,  Also most of these workshops are withowt

proper enviremmental and salety Tacilities.

A hypothesis was set up based on the guestion as to whether or not Automobile
technicions would like to be organized together with their colleagues doing similar jobs

i a cenler o form a mechanic village as it was been sugpested in some other States of

the Federation, in the past.

The null hypothesis h,, is that

Roadside mechanic prefers to be lelt alone in their scattered location,

Hence, the alterpalive hypothesis by is

Roadside mechanic prefers 1o be organized and located in selected optimum locations.




I Customer's Satisfaction

! Level of satisfaction ' Number of respondents Total score:
[3 9 45
|4 | 48 192
|3 23 46 I
2 - .

|1 - |
N 243 |
| .-ﬂ..xgn:uraéﬂ rating for customers” satisfaction is 283

Bl

=3.54

11 HYPOTHESIS FORMULATION, ANALYSIS AND TESTING

Crenerally, 1t 15 obvious from the data collected that automobile service and repair
workshop were sited indisenminately within our communities, which may constitute
nuisance to our various communities and serve as a major restriction in curhing the
problem of pollution of the environment.  Also most of these workshops are withou
proper environmental and safety facilities.

A hypothesis was set up based on the question as to whether or not Automobile
technicians would like to be organized together with their colleagues doing similar jobs
m & center to form a mechanie village as it was been suggested in some other States of
the Federation, in the past,

The null hyvpothesis by, is that
Roadside mechanic prefers to be left alone in their seattered location.

Hence, the alternative hyvpothesis h is

Roadside mechanic prefers to be organized and located in selected optimum locations.
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e eritical value for this hypothesis analysis was sl al s signilican) lewvel ol e AL

stacly el
iz, 2z, = 1105
(s then

Fodarl sev under the stmdand normal corve is 1, so il kg oo ;_;"Hr}

Mz, . 5 z,} | - = 095, dherelone the eritical value s the value Tor which

LAY = Y5
From Tible 3.4 in Appendin L (Lod) = 095

A

~ %
B e e
[t 5400.5)
¥ 20
I e,
‘. 15
| .6l 'l-"'-:.l_—. =
Jm.ﬁm:_:n
[ 20
A L
| b

Pherelore: x = 64

Fhis implies that the ool hypothesis b, dould be rejected i x (that is the mumber ol
respenident it oppese the il hypothesis ) is geeater it or cepual s 64,

Weitten i hematically as

1'% = 6% moject

Pt tatle L1 shows that & 93, theretore we have Lo reject the null by potliesin amd aspect

the alternate tha the establishient of o mechanie villape is prelemmed.
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313 MODEL DEVELOPMENT FOR THE PROPOSED MEEI—L"_'__.'II"'-'IC

VILLAGE (AUTOMOBILE RECONDITIONING EEHTREj': . -

There is no gainsayving the fact that automobile reconditioning Wmm. b h::n:'n.
introduced in some States of the Federation early in the form of mechanic villages.
However, such centres as were established then lack the basic impetus for survival as
there were no working equations modelled lor them.

A model can be described as an abstract of reality which presents and simplifies a
complete version of a real object but lacks the reality that makes the real object function.
Malas and Seetharaman (1992) and Levin (1989), reported that the process of converting
the verbal description and numerical data into mathematical expressions, which will
capture the relevant relationships, goals; and restrictions of any particular system, is
known as modelling/model building and the resulting mathematical description is called a
model.

According to Edward and Hamson, (1993) model is a skilled and perfection
acguired from experience. A modeller need not to consider already derived sophisticated
equations but should pay great attention to basic and simple existing facts towards
derivation of his'her model.

Some of the impartance skills invelved in mathematical modelling are: -

1. Making an exhaustive list of factors by identifying variables, parameters and
constraints of the system to be modelled, some of which can be linked together in

Eroups.



I-d

Thinking carefully about your sssumption and trying to make a complete and
accurate list, Assumption is important to make progress with our model building

other wise model development may be a limitation on his own.

L
'

Trying to identify variable that affect each other and how the relationships can be
represented mathematically.

4, Care 1s needed when translating verbal statement into mathematical cquations.
The verbal statements are often vague so that there are a number of mathematical

options. We should choose simple forms in preference to complicated ones.

T

Comparing the relative sizes of the terms appearing in your equation. This can

lead 1o simplifications without loss of accuracy and also helps to pinpoint areas

where more details are required

b, Reducing the number of parameters to the minimum if vou can. This ultimately
decreases the amount of computation required,

Groover (1992) clanhied that one of the first steps in the study and analysis of a
physical process (including most industrial processes/systems) is to  develop
mathematical models to represent the process or system. This, however, musi have
geared various researchers such as Aderoba et al (2003} Offiong (2002); Charles-Owaba
and Popoola (2002), to mention a few, towards model development in various areas of
the engineering field. It is worthwhile to report that such models have been found to give
a very pood representation of the various stochastic and deterministic conditions of the
process/sysiem been modelled.

Modelling was considered in this study in other to assist the result of the

hypothesis that was tested above, using part of the data collected from our field survey,
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and bearing im mind that there are no existing working model for such automohile
reconditioning centre that was preferred by the mechanics as authenticated by the
ilerence of the hypothesis testing.

Fhis aspect of the study is intended 1o develop reasonable working equation {afie
due consideration of salient and important characteristic and constraints of the system)
which will serve as a standardized working equation For the establishment of such centie
based on the proposed fayoul and bring aboul functionability and reliability ol the
systent This study employ the use ol determimstic model in which the behaviour ol o
system s known and con be determined. The models employ suitable heuristics 1o
simplily the rather cumbersome analyiical techniques, This was done in the following
sections of the work in this chapter,

331 Maodel Tor determination of workshop loeation

The Factors involved in formulating such location model inelude,

HY | Location of spare part shop:

Fhis includes:

) Distance, dy. between the available spare part markets j, amd the intended
automotive reconditioning centre location, 1. ol the workshop,

KiE) Mumber of shops selling spare parls, N, in these dilferent spare part markets, 1.
11, ete.
Factor (1) provides [or the case with which an automobile technician can get 1o a

place W purchuse spare part to work for their customer when the need arises while factor

{11y provide Tor probability of getting the required parl ol an appropriale price in a

particular spare part markel.
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b Agcessibility of the intended location of the workshop by customer, K.

Owur objective therefore 1s to formulate a model relating L (the location index for
g mechanic workshop with dij and N, where K is the constant of proportionality,
Alternatively. we could have defined 1; i terms of the amount of money spent on
transportation and cost of availability of spare parts.
Assumptions for the model:
(1) Ljis directly proportional to N,
(2)  Ljis inversely proportional to d i.e. L; increases as d; decreases.

The mathematical consequence of assumption (1) is that

Li oc Nj

The mathematical consequence of assumption 2 may be difficult to inler for the

evalving equations will become cumbersome, however, some possibilities are as follows

[E._} L. (= _d.u

1
[h] Ll v
d!l'

(e} Ly o il

(dy Ly e L2 where p is a parameter that is dependent on the degree or

i
smoothness of the road surface.

Meodels such as this have been developed and used successfully (Edward and

Hamson, 1993). Generally, it is tound that the effect of distance is quite pronounced and

that L; decreases with djj more sharply than both the linear model (a) and the inverse

maodel (b). The inverse square model (¢), Seems to be about right and by analogy with the

k3
)



inverse square law of Newton®s mechanics this is often known as the gravity model. In
this study we shall use the inverse square model (¢)

T'herefore, a combination of assumption 1 and 2 gives

T

Which gives L = — where K is the constant of proportionality.

t

The most practical way to proceed with the model is o calculate the quantity

N, /d;’. Forall i and j

And to find the sum (SL;)
i N

o P it i T TTTTRORE .. 7 |
= I.!Iu'

Hence equation (3.1) gives the model equation for locating such automobile
technicians village. The location that has the highest location index sum SLi of all the
locations considered should be selected for the location and establishment of the
nuleﬂhi.Ee-mmndiLiuning center. The constant K values which is intended to reflect the
accessibility 1.e. the ease with which a customer will want to visit a given center location
in order 1o fix a fault, K;, K2 K;....... K| may be used to account for Nexibility in the
model. We could vse different K values for the different zone proposed for location of

the center to reflect the accessibility of such center.

3.3.2 Madel for determining the size of the village
The proposed layoul and the extracted layout of a workshop in the village are as

shown in Appendix [1 & I . This takes into consideration easy asscss into the various
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workshops by the vehicles, case of evacuation of people and vehicles, quick assess to

tools, and proper ventilation and illumination to improve the efficiency of the workers,

To develop a model for determining the size of the village the following factors were

considered.
1) The maximum length, A of the type of vehicle to be repaired in the sector.
2) The maximum width, A, of the type of vehicle to be repaired in the sector.
31 The width C,, and length Coof the cornidor for passage of people.
4} The width Ry, of the reception room.
3) Office width, Oy, and stores width S,
6) Xy = Other considered allowance for future development along the workshop
width.
7y X = Other considered allowance for future development along the workshop
length.
Assumption

A mechanic village must consist of a reception. one each of mechanic, panel beater,

painter and auto technician workshop and other necessary amenities as evidence from

the proposed layout in appendix 11, but a central reception is considered in our layout

for customer waiting room and relaxation spot,

All workshops in a particular mechanic village must have the same dimension

imcluding the offices and stores.

Ofhee width is equal to the store width, This assumption can be corroborated with

the layout structure.
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o 22R.0mmA450mm blocks were assumed 1o be used for the construction/block works in
the village.

o« Al dimensions were considered in millimeters Tor unilormity, hence all other
dimensions should be analyeed in millimeter,

From the data recovered during the assessment process. this study was able 1o arrive
at the following dimensional relationship between the size of the automohbile to be repair and
the size of the workshop in which the repair is to be carricd out as follows;

Workshop widih, W, =251 A,

Workshop length, W, = 2.36A,

Where Ayand A, are automobile/vehicle widih and length respectively,

Fronm the lavout diagram and implementing the assumption Tor the model. it 15 obvious thal
the seze of the lund can be modelled as below.

Let, the total width of a workshop including office and store = W, and

The total length of a workshop including ofTice and store = W,

Then

W = W + 85 + 450 =251 A, + 8, + 450

Wi =W, = 2,364/,

I othe length and breadthwidth of the proposed wvillage is designated as Vy and V,
respectively.

V, = ( The sum of the total widih of 0 workshop including office and store for the number of
workshop intended for the village) + Ry, + 2b, + 1200 (Tor gutter allowance) + 900 (for gutier
blocks size) + Xy + X

Writlten muithematically as



Vi= 3 (2.31A4 + 8y +450,) +Ry + 2by + 1200 + 500 + X + Xua

Ty = Z (251 A + 5w +45000 ARy + 28, #2100+ X + XKy il (3.2)

)
Where by is the gutler width and n is the number of workshops 1o be included in the village,
similarly,
V. = (The total length of o workshop ineluding office and store) + Cy + 2hy + 900 (Tor putier
blocks size) + ¢+ 1200 (for gutter allowance) + X,
Where 1is the standard road widith. The standard road widih r is 40Feets,

S =400 = F2000mm
SV = 2304, + U+ 2bg + 900+ 12000 + 1200 + X,
= 2364, + Uy + 2hy + 900 + 12000 + 1200 + X,

Hence, Vi = 2.36A + Cut Zhy + 14100+ Ky e — {33

333 Maodel for Easy Evacuation of the Village (Number of Entrance/Exit)

Fram time 1o time. any organization oecupying a large building will want to praciice
an evacuation procedure in case of an emergency. Such an evacuation naay be required lura
variely of reasons, Therelore we may want 1o have some ideas of how long it will take for the
building 1o be emptied. This will then enable us to decide whether the numbers of exil roules
are sullicient to cope when the building is Tull capacity or not.

Assumplion

The corridor is wide enough for only one column of people to file along through the

exil door in safely.
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Procedure:

We first consider an orderly departure from a single room. Lists of the relevant
varables that will help to clanfy the situation are;
Let i + 1, denotes the number of people in the room
d {m}. be the average spacing between each person

v (m/s), be the average constant speed everyone walks

Fig. 3.1: DIAGRAM SHOWING A WORKING DISTANCE THROUGH

O

EXIT DOOR

By

D Iy [ [,
nstl 1 ngt1 [\n;ﬁl ‘\n:ﬂ nytl

Consider room 1., the reception

Lengths of chain of people filling out of the room
myd., {This assumes that the first person starts at the Di)

l'ime needed for every one to leave. i;

=—L e -(3.4)

Let t, - Initial short delay while the first person reaches the door

The total room emptying time for the first room i.¢. reception is,

T-||=T..;.+ ﬂlﬂ
1I'

SRS = )
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From the diagram. as at the door of the first room there is still a distance D) 1o

wilk to the exit door, an additional time of & is needed for this, Thus, the final total
v

time for the first room to be completely evacuated, Ty

D nd

Thy =kt o
Fi i : Ly {3.6)

But that is after considering the first room (i.e. reception). If reference is made to
the second room (i.e. the auto technician workshop ATW), which is a different size rom
the reception and contain different no of people. It is likely that t,, v and d are the same.

A= Bl G
1'

Also since corridor length that the people from this workshop have 1o walk along
before getting 1o the exit is (1)) + Da) m.

: B, + i3, n.d
'IE - L 4 2

T

3] ¥
This equation holds if the corridor is wide enough so that no delay takes place
during the evaluation. In a similar way, it can be deduced that
For the mechanical workshop

'l'ﬁzh%-fﬂ"..‘. ‘npii. -htn

For panel beater workshop, the 4™ room

Ta= D,+D,+5,+ D, _|_ n‘d+t"
v v

For spray painter workshop, the 3" room

_ D,+D:+D3+Di+ﬂ,+ n.d
v v

T

Tl

3l



. - . . ¥ il . f
= Cienerally speaking the time for evacuating the | moom medeled as in equabion (3.8)

w. 1) n
h-.=ZT“ =Ly, (3.8)
i

S0 that the total evacuation ime of the village will be

= X7, . (3.9)

i

Where m is the total number of workshops in the village. The implication of this
model is that the evacuation time of a given village established with this model can now be
caleulated and compared with the expected evacuation time to determing whether the number
af exits for people should be one or more,
134 Maodeling of the Village for Proper Drainage

Alsos it s our ohservation that there should be proper drainage; therefore this study
decieed o provide hints to modeling for the drainage system standing as a guide 1o other
[urther interested researchers on this aspect with @ view e propose adequate paramelers of
expected dron

The eritical guestion will be whether the gutter can hold all the rainwater without
averflow? This means that we ore Interested in the height, h. of water in the gutler al o
particular time which should net be greater than the total height, by, of the gutter itself.
Model development
If we apply the principle of “rate of low"™ to the system

Volume rate of change = inflow rate - outllow rate
in water in the gutler from rain  down the drain pipe,

F'ity=0,. 1, I (3.100

Mote that €, and O, are volumie Now rites.
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This model however assumes that,
i1} All the ranwater falling on the roof will enter the gutier.
2) Rainwater falling directly into the gutter can be neglected (very small).
3) There are no unforeseen blockages in the svstems due to debris.
4} Rain falls straight down onto the roof.

5) Rain does not splash away on hitting the roof,

d
Fig. 3.2.: Rool of a typical mechanic village

From Fig. 3.2 it is obvious that the area of the root is bd.

» Area on which rainfalls = bd Cos o

! Volume rate of rainfall on the reol’=r (1) bd Cos ¢ where r is a linear variable in (m/s)
This 15 because the inclination of the roof will affect the flow rate into the gutter.

The steeper the roof, the faster will be the component of the rain velocity down the roof.

/

Direction of flow it

Fig. 3.3.: Component of rain velocity down the roof

A simplification of what actually happens as rain is falling on top of water that is
already flowing down into the gutter can be obtained from Fig. 3.3. as;
Qi = rit) bdSinaCoso.

Volume of water lying in the guiter at any moment
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= Gutter eross-sectional area (base) x length, (d) of gutter.

.:?’ b
4
b
Fig. 3.4.: A cross-section of the Gutter

From the diagram, Base arca of the gutter =b, xd.
Maximum volume of water in the gutter at any time is
V)= b, xdxh

But what 15 required is the rate of change of V(t).
I we assume that the outflow from the guiter is through a vertical drain pipe, and
apply Torncelli’s law of energy conservation, which says that the potential energy lost

over the height b is balanced by the pipe kinetic energy gained on exit down the drain
pipe. Thus, the exit veloeily is /2gh .

Let Ay, = cross-sectional area of the drain pipe

Qo= Agyf2gh .

To find the volume rate of change of water in the gutter

Fiir}= {"“_Z;;, Id%r}

b xd [
h‘xd[dr}

Feturning to the main flow equation and substituting for the flow rates gives the

differential equation in equation 3.5 below
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b, s J’%]=F{T] bdSinaCose -A, ﬁll'Ig.F;

\ /

: [ dh ]  rit) hdSinaCose - A 2gh
A b,d

hlm=_r{ﬂbd55naf::a-hp.'igh (35)
£

Where h°(1) = height of water in the gutter at a particular time, rit) is the rate of
rainfall. b is the slant height of the roof: d is the length of the roof, o is the roof's angle of
nclination. A is cross-sectional area of the drain pipe. by is the breadth of the gutter and
h is the height of the gutter.

Given that we have the necessary data for the b, d.o, Ap and by, solving the
differential equation (equation 3.5) will give us h(t), the height of the water in the gutter

at any time. Hence if we know the rainfall rate r(t}. then the depth h can be determined.
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CHAPTER 4
4.0 RESULTS AND DMSCUSSION
4.1  RESULT OF ANALYSIS OF THE DATA COLLECTED

Fig. 4.1 shows that 53 percent of the respondents have more than 10 years
experience while 42 percent have between 6-10 vears experience and only 5 percent have
between |-5years automotive maintenance experience. An overview of this figure shows
that the respondents are experienced enough to give useful information for the study,
However, Fig. 4.2 indicates that most of the respondents do not have good education
therefore care was taken in conducting this assessment via personal follow up and a not
too open method of asking question.

Fig.4.3 shows that 78 percent of the respondents acquired the land they are using
for their workshop through rent, 19 through lease while only 3 percent of the respondents
actually purchased the land they are using. This, as the study reveals, is due to the fact
that lands are not available for sale in strategic areas where location of workshops can be
lucrative and the few ones that are available are very expensive which make it difficuli
tor auto mechanics to acquire, However, the major problem with landed facilities for this
group of people was revealed by Fig, 4.4, which implies that only 31 percent of the
respondents that either rented or leased land have cordial relationship with their
landowner. These constitute & great problem to Automobile technicians. However the
government or wealthy individuals can come to their rescue through the establishment of

mechanic villages.
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B6-10y1s
[111-15yrs

[ Above 15 yrs

Fig 4.1: Distribution of Auto mechanics consulted, for
this study, in Akure in term of year of experience

City and Gilds OND O Apprenticeship
| 8% 6% B Schodl Certificates
F’“”‘E;?WW > O Primary Schiool
* O City and Guilds
et BOND
Certificates

Fig 4.2: Distribution of auto-mechanics in akure
according to their education level




ORent
BlLesse
O Purchasze

Fig. 4.3: Distribution according (o method of acquisition
of land by auto-mechanics in Akure

Conddial 3 1%

Salisfactory
55%

[l Cordial
B ~ot cordial
0 Satisfactory

Mot cordial

14%

Fig. 4.4: Auto mechanies distribution in Akure with
reference (o their relationship with their lindowner
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Fig. 4.5, 4.6 and 4.7 reflects. in picture, the result of our questionnaire
administration as regard other important requirements necessary in mechanic workshop
such as the availability of repair pit, standard tools and repair/troubleshooting equipment
and the nearness of the workshop to spare parl stores/markets respectively. Fig. 4.5
reveals that 64 percent of the respondents have repair pit in their workshop while Fig. 4.6
shows that only 22 percent of the respondents have almost all {precisely 20 percent) the
tools and equipment required. This mean that most of the workshop of the Automobile
technician do not have all facilities necessary to facilitate their work and this was
believed to be associated with the poor economy n the country, This is probably one of
the reasons why 67 percent of the respondents are sharing landed facilities with panel
beater. painter and auto technician as in Fig. 4.8. This Figure also reveals that it is
preferable for these workmen with almost similar but technically different job to be
together in each location. This according to these research findings draws more
customers 1o the location, help facilitate their works and provide for a tendency to
availability of almost all required facilities.

Fig. 4.7 also reveals that 48 percent of the respondents representing the largest
group have their workshop situated within 2km of the nearest spare part stores/market as

against other groups whose distance is farther,

39



Workshop

without pit
36% _ 453@ O Workshop with pit
orkshop with B Workshop without pit
pit
54%

Fig. 4.5: Position of Mechanics workshop in Akure according to
availability of pit.

Almost all
required are
availabe
22%
e O Aimost all required ara
P e availabe
@ Mot all required that are
Mot all required gt

that are availabe
TB%
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the availability of all necessary/required tools and
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Fig. 4.7: Distribution of Mechanic workshop in ARure according to
their distance to the nearest spare parts market
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Fig. 4.9 gives the distribution of the respondents consulted to give information on
spare parts related to problems facing automobile technician. While 33 percent of the
respondent has been selling part over 10 years ago, 54 percent of them have been selling
i1 for a range of vear between 6 and 10 vears; which implics that the information
collected should be reasonably accurate. According to Fig. 4.10 very few respondents
{approximately 10 percent) have almost all (95 percent) of the parts required for purchase
by their mechanics customer so that more spare parl dealers/sellers are required very
close 1o a mechanic workshop to guarantee part availability.

Fig. 4.11 revealed another problem facing automobile technicians where the
majority of the part dealers (80 percent of the respondents to be precise) help their car
owner customer 1o fix some of the part bought from them. This 1o a large extent always
deprives the automaobile technician of the necessary revenue/income. Even though, it can
be said that the part dealers are doing this as a form of customer satisfaction. 1t is also
important that the mechanics position should be considered and proper/necessary
legislation enacted to assist them so that other people will not be doing their jobs for

whatever reason.
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Fig, 4.%: Distribution of spare part dealers consulted, Tor this
study, in Akure in tevm of year of practice
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Fig 4.12: Distribution of Auto mechanics consulted, Tor this
study, in Akure in term of minimum set-up cost

As the data in Table 3.3 tum oul alter analysis, the customer was found to be

satislicd with the jobs done by automaobile technicians with an average raling ol 3.54.
owever some personal ol mterviews conducted vis-i-vis questionnaire admmistrabion
revenl that becavse ol the tow fevel ol education, automobile technicians tend o advise

car owners wrongly, which ollen i@ expected to alfeet the gquality of their work, This
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implies  that the awomobile technician can be very productive if there are
moves/measures by government or wealthy individuals to ameliorate some of the
problems facing them that have been identified by the analvses in this study. Some of

these problems according to the analyvses above are given in the next section

41  OBSERVED PROBLEMS FACING AUTOMOBILE TECHNICIAN

Most automobile technicians face a lot of problems in their every day practice.
This calls for an immediate solution W achieving a standard workshop system with
optimum performance. The problems being faced by the road side mechanics are vast
but could best be summarized, according to this study. as follows:
4.2.1 Problem of inadequate tools

The wse of inadeguate tools in the execution of jobs in the workshop leads car
owners into unnecessary danger. Most of these technicians use tools of low guality
because they cannot afford the high quality ones that enhance proper fitting required by
most screws and nut, which are vital in vehicle parts. Engines are removed manually
instead of using crane or hydraulie lift. This was established in fig. 4.6 that show that a
whooping 78% of the workshops interviewed do not have adequate tools while the
remaining 22% that appear to have fairly adequate tools have such tools characterized
with sub-standard atiribute, The resulls are stress and consequent damage 1o auto parts,
4.2.2 Problem of Bad Location

Workshop location stands to be another major problem facing our auto
mechanics. A well- located workshop allows for accessibility and wisibality, [t also
allows [or easy location and description.  Fig 4.3 implies that 78% of the respondents

acquired their land through rentage. 19% through lease and only 3% through outright



purchuse while lig 4.4 shows that only 31% of the respondents have cordial relmtionship
with therr landlords.  The government does not give adeguate priocity attention
allocation of land for auto-workshop establishment rather they allocate land in arcas
reparded as sethack initially 1o estate arens, industrinl areas and some others. These
allocated arcas are usually very small to accommodate all the required section for aulo
repairs.  Road expanzsion leads o relocation ol such workshop, which have negative
eflect on the new sef up,

4.2.3  Poor Educational Background

According 1o lig.5.2 only 6% of the auto technicians interviewed were QNI holders
which represcnt the highest educational qualification ol all the respondems. 8% had City
wud Cnlds Certiicates. 9% primary  school, 1% school certilicales and  56%
apprenticeship.  This has caused a major sethack in that most of the Aute technicians are
penerant and nol guite familiar with the advancing technological know-how of the trade.
Some ol the road mechanies can not read and write talk less ol identifying the vehicle
components and maintaiming them properly according 1o instructions in manuals, This
has accounted for ene ol the factors contributing immensely 1o vehicle accidents in
developing countries.

Avcording te bsvang (1991 ) bid mechimes contribule 1o aecidents becavse vehicles
not properly repoired and maintained are prone (0 accidents. In alleviating this problem.
lnvang { 1991). reported the efforts of the Invang Ette Motors, Calabar, in ensuring that
their Auto technicians usualy ondergo courses al PAN Kaduna and ANAMCO Enugo
In addition the mobile workshops of ANAMCO do visit Inyang Ette workshops from

time to time teaching the mechanics the latest method in vebicle repairs,
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4.2.4  Low Capital Basc

There is no cstablishment set up without prior consideration of the financial
constraints. Fig. 4.12 revealed that 75% of the suto technician interviewed has a working
capityl fess than a N1TOO.000.00. 17% are operating between N1O1,000.00 - N250,000.00,
%% are operating between N2S10.00 — N1.O00,000.00 above.  This implies that mos|
aute technicians workshops are of low standard because ol low capital base.  Hence.
many experienced auto-technicions end up as o Forman in workshep owing lo problem ol
inadequate capital to get established. Many of the technicians established workshop that
con best be deseribe as il changing centres, their capilal is so low that they can not

alTord 1o buy good spanners and other tools,

4.3 PROPOSED SOLUTION

Having identified some of the problems facing automobile technicians. the followimg

propositions lowards solving most of the problems are supgested:

o Automohile technicians should be educated via conduct of seminar, exhibitions and
the likes Tor them and this can be done easily when they are together in selecied
lopcations;

o Governmentwealthy individuals should embark on the development of mechanic
villages (s one shown in appendix [1) that should be let out 1o automobile techricians
al a subsidized rate.  However, government should enact law restraining any
automobile technicians o have histher workshop in a mechanic village. This will
solve some of the problems they are facing on acquisition of land facility and other

necessary facilities Tor their workshop.
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= Such wvillage should be planned to accommodate panel beater, painter and aulo
techmician as our analysis had revealed that when this people are together it is better
lor their productivity and efficiency,

o Adso. availability of spare parts and casy access to spare parts market should be
taking into consideration when determinng the location of such village,

«  Such village i1 is believed will facilitates the provision of certain expensive facilities
required Tor increase productivily that could be shared for use among the occupant of
the village.  This can be easily achieved as people within the same village can join
together to procure expensive equipment and other facilities that are of mutual benefil

fov them.

4.4 MODEL APPLICATION/VALIDATION

The hypothesis that was Tormulated, analysed nnd tested in section 3.2 of the
stidy conflinmed that automobile techmcian would appreciate the establishment of a
mechanmic village which may serve as a form of solution o most of the problems lacing
theme. Hence the study was eonducled to embrace the development of medel to serve as
working equation that can be used (o guide the establishment of such village. Two major
sulient charscteristics ol such village were modelled m section 3.3.1 10 3.3.2 with the
other two additional section 3.3.3 to 3.3.4 serving as guide o lurther researchers on this

studdy and the resull are as given below

I e loeational modet
l= .I:I ll]IIII|I
S5Li= =k 2_ — see yeofion 3.3.4

. The size model
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-

Vi= 3 (2.50Au+8u) +450n + Ryt 2by + 2100

V= 2.36A1 + O+ 2he + 14100 see yeotion 1,32
1, Livacustion™Mumber of entrnce/exil model
= e n;
I z el 1Y F il we xection 3,33
‘< y P
S0 that the tetal evacuation time of the village will be T = E il tor
Pl
simgle
exil

4, Drainage method

(0 yhatSim = Cover — A, +f2uh
b i

See section 1,34

h™ (1} =

Ihis models were validated as shown below

141 The locational model: was applicd Tor validation to two different locations
seleeted from two ends of Akure township, as these locations are the places where spaces
are available for the possibility of builling the proposed village. Alse [our spare pars
minrkel were considered.  One leeation is very close Lo Bogineering  Materials
Development Instituie. The shorlest route rom this location o Hesha garage, Car sirect,
Buicher and hypass spare part market were measured and found 1o be 3.9km, 5:2km.
9. 3km and 3.5km respectively, The second location is elose to Onyarugbulem miarket and
s shortest route was found Lo be 4.5km, 3.6km. 1.5km and 4.8km from llesha garage.
Car street, Butcher and bypass spare part market respectively, Also. the number of spare

part selling shops in the four markets were found 1o be 500, 70, 30 and 36 respectively
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lhese data when fix in the developed model for Village location will give for EMDI

location, E the sum of location index E(SL;) as

BSL)= K ¥ s
sl H

42070 30 36

=—4 +—
e Ll - K il R

= 33.5

For the Cnyarugbulem location, O the sum of location index O(SL,) as
I=ipm N

OSL)= K 3 —2

T

This implies that the Onyarugbulem location have a better locational index
compared with the other location, hence it should be used for the establishment of the
village. It is important o mention here that if the available location are more than two,
similar analysis should be carry out on the various locations and the locations with the
highest unit of locational index should be chosen for the establishment of the village.
4.4.2 The Size Model: This is given by eqn. (2) and (3). For an average mechanic
workshop that specializes in Datsun Nissan 2.0 repairs and long cars (Jeep), as obtained
from our data collection, where Aw. Ay, 8y, G and By, as shown in Appendix [T & 111 are
respectively 1600mm, 4200mm, 3000mm, 2000mm and 3600mm. The dimension of
such a village that 1s expected 1o have 4 workshops can be determined as follows:

Village length

¥



v, 'E;u.ﬂﬂm LS, 4500 R4 D #2100 + X b Xy,

I the Tour workshops ane o be repairing the same type of car say Datsun Nissan 2.0 in
this case, then the Tormula redoees o

Vi=(2.51 4, 4§ +4500n4 B+, + 21004 Xy, + Xy

= JE2ET K o0ty 13000 F 450 x 4 F 3600 1 (2 5 600) 1 2100+ 6RO + 10000

=l T0d mun
Village widll
V= 236A 1 Cy 2by 141001 X,
= (230 % 4200 4 2000 + (2 x 600) x 14100 -+ 16000

3720 2o
| here fore
Village leopth, W, = 4d.Todnum
Villape width. V¥, = 37.21 20

I reality, this siee is obvivusly reasomible when compired to what is exisiing in

stdardized workshops in e conntry with a minimun workshop width of 4000mm amd
a minimum workshop length of 9900mm . established by most stondard servicee statton
workshops lecated in major marketers Tuel stations in MNigeria,

The study into Optimizations of Aulo repair prictices using location and sie
wodel profler solution o the sel objeetives ol this research, however with Buriber
literature search two olher models which were used by other investigators on evacuation
anned bz e ls were presented fn this study o conpliment the elTort of the siae mul

lowespilisn nuluels,
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CHAPTER 5

¢ED

30 CONCLUSION AND SUGGESTIONS FOR FURTHER WORK  «
51 CONCLUSION

The problems facing Automobile technicians have been investigated, and attempt
has been made with success towards proffering solutions 1o the varous problems
wdentified. The study has been able to establish, through standardized statistical analysis
after questionnaires  admimstration, the numerous  problems  facing  Awtomobile
technicians, One of the solutions suggested was the establishment of mechanic village so
that Automobile technicians -and their colleagues can make use of the spint of
togetherness towards overcoming their various problems particularly in terms of finance
and procurement of state of the art equipment which may be provided by the government
or imdividual that i1s building the village or by the coming together of the mechanics in the
village, The study suggests appropriate mathematical models for such mechanic village,
which were developed in order to, standardise and facilitate the development ol such
village at the cheapest cost with high patronage. The models took into consideration the
salient characlenstics of a typical mechuanic village such as nearness to spare parts,
aceessibility. the number of available shops in different spare part markets. the size of the
village by considering maximum length and width of vehicle type to be repaired,
reception width, office and store width. The models were applied 1o some selected
locations and situations. There were other forms of problem wdentified from questionnaire

analysis und necessary recommendations were sugpeested,
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5.2 SUGGESTION FOR FURTHER WORK
Based on observation and experience, in the course of this study, il can be
suggested from the point of view (as a guide in pointing out arcas that could not be
covered to other researcher) that,
L Further work should be proposed on moedels for drainage, by identifving more
varubles, parameters and constraints of the system to be modelled for validation

purpose, This will facilitate more dependable drainage system.

()

Muodel Tor evacualion s also sugpested [or further research work laking inlo
consideration easy evacuation of vehicles in parking slots, people in the toilet &
bathroom 1o aid a reliable system of optimum performance.

In addition this study is presenting the following as a form ol suggestion tha

Lovernment or other relevant authority should try and exploit the possibility of using the

models developed in this study in the development of mechanic village in the country

with a view to alleviate the various problems facing the mechanics. Further to this

e Automobile echimieian should be educied, they should be taught how best to
perform teir dutics casily using modern cquipment,

o They should be advised on the procurcment of standard troubleshooting equipiment
o Facilitate Gl detection. This they can do as a group in an established mechuic
village,

o Car owners should be educated, by the Government or other relevant organizotions,

o what they should keow about their faulty cars before taking it to the mechanies to

assisl e mechanice™s decision an how (o repair the Tuld,
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| APPENDIX I LAY OUT OF PROPOSED MECHANIC VILLAGE
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APPENDIX T LAY OUT OF TYPICAL WORKSHOP EXTRACTED
FROM THIEE PROPOSED MECHANIC VILLAGE
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APPENDEN TV RESEARCH QUESTIONNAIRE 1 FOR AUTO

! FECTINICTAN

X THE FEDERAL UNIVERSETY OF TECHNOLOGY, AKURE
DEPARTMENT OF MECHANICAL ENGINEERING
RESEARCH QUESTIONNAIRE
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lormulation, with a view ol selving (o a lege cdent, the probless Gomg Avtomobile techimicians
Migena, We wish o assure the respondents tht all ilormation Suplihein respect of tis questionnaiie
shall be treated in conlidence. 1t will be strictly considered For (he purpose of problem analysis (thal
will lesd o suggestion of probable solution. Thank you for your anticipaled cooperalion.
FARTICULANRS OF THE RESPONDENT

(i)  Name I o O s mr s e

G} Nme o et e R R R

(i) Name ol qualificd stallin the outlet ...

(iv)  Haw long has the respondent been practicing.................. AR S RS R S
{v) Level ol education of the vespondent {Tick as approprinte)
Apprenticeship i

= With promary school

= Wil scocomlary school

Technical College R
Cily sid Guilds —
Pulytechnic e
= OND
= 1IND '
Universily i |
Olhers iC 0ot of utie of the abuve, specily. oo S e R
(wi) AL whad age did you start your career as o lII.L‘L:JI{IIIiE'.F. ................................. e
CUSTOMER RELATED QUESTHINS
I How many customers do patronize you o regular Dasis. oo o
i, How many of your repular customiers do ey oul preventive matemance conslantly ...
i How miany of your regulin customens de cany oul breakdown maintemmnee ...
v, Wit Lype of cirs do you specinlize on (Toyota/MNissanfelc) i
V.. What type of cogine do you specialize on (Tick as appropmiate)
(a) Spark lgnition (Petiol Enging) E—"3

() Compression lgnition (Dicsel Engine) Be—

vi, Mention three commion adomobile mechanical Gt wsually brought w0 your workshop



Wik wluar kowd ol spoee puonesdo coestomers el Tor seploging e damseged oie,

Senueim] litiamd J: :'

(LTI TS | === I

v lit el dlos vonn thinik a0is Daos o varia a5 o anechame?

EQUIFMENTS AND TOULS RELATED QUESTIONS
1 TN (ETEE

T M T T e

ICE MY Bl von ehieck for and repuir Toolis unader the car

o dmpmne Tosg Bed, YoM, o

G P Fsy o o st an overlonled e it oiting

A A Bl 5 B L B T T T T e .
i Mo amy touble showting equipment i nene explain your mode ol Bincling fauli.
iii Voot inh e Basie tosals tor b anpuived what is your expeeted miinm set up
EATE e
iv whit was your s selnp easT, ..,
L, eher vunn Banve iy disalenial B Hisg system®? Yes or Mi. ... e,

tves Tk, the vme avalable i your worksliop
& | Fvdrabie Bilt
L B T
& Uluin il

ok [l



vi Tich wiy of e Eagioe Heeonadition machine mentivmed Below that are available in your

vt ksl
#  lijection servscting Mlacline
#  L'panihshall grodiosg ol
o Suborerged ave welding machine
#  Lathe muschine
LI T TR He RS
#  Hilling macling

sy ol s siichinies b umenailalale, Ui b you eany vul aetivities invelving hean?

Fxpbinin Delowy,

AVAILABILITY OF SPPARE PARTS

i Plagsse o 20 paimiest spiere panrt=sellimge outdil tor voor sorkslaspe (R . ooenans

i iler yosn abwarvs pet all the spmire parks you need froa Use spaire gt oot or-sny eller aine
T LTTTTR [AR TR s

iii i (Mo sl percentage of the mevded spone ot do vou normally ger within, tlis

s g Doy dho v gl odlwrs

MWEHERSTIOE ANTI TENANUY
[l e soris sicepuivg U Do younawe wsiang for vour worksfiop? ( Tick a3 appeopiante),

Hem

Gitven Teeely fora peniod of tie l:
psig i ! . f

i I Fesigh o wzastsal, snloat 3 vt wcdareomship witly youre Basdload

ol

B woalianl
Il Hlos des yoou compaine your dreatmcnl rale st your imame. ..o,
i T T T T T T

el



TRADE ASSOCIATION IMPACT

How many mechanics Trade Union do you have in the town where your workshop is

I
PO i pvnepnnas R i e B 5 P b
1 i LG I I BRI . . et i s B im0 B S S 4R AR A RS AA AT '
i In what arca is your Trade Umon making to ameliorate the problem facing members of the
unicn?
I What benelits in form ol incentives do you derive rom your union 1o Geilitate your work?
¥ Heow many are you paying as due Lo your union, how lrequently (Tick as appropriate)
Daily
Weekly
Muonthly
Yearly
vi Tick any similar oullit you shire your workshop with
Panel beater
Welder
Rewire
Vulcanizer
Painter
Vi Do you prefer (o be organized and located in a selected === like a mechanic village?
YES / NOQ
e R R S R
B A T s i o L B R N e e R S e b e
CAR OWNERS
| Do you use your car lor privale o commercial?
2 Whal part do you prefer to use in repairing your car?
3 Tick your level of satisTaction as regards repainservice done by your Technicians.

Highly salisticd Satisly Moderately satisfied I

Larw Very low |
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TRADE ASSOCIATION IMPACT

i liow many mechanies ride union do you have in the town where your workshop
i Name the one you belong....covin,

iii | what area are your trade union making to ameliorate the problem facing

members of the urm.

iv What benelits in form of incentives do you derive from your union to facilite
yoaur work?

v How much are you paying as due w your wnion, how lrequently (TICK a3
appropriaie)

Davily

Weekly

flusiailily

Yearly

vio Tick any similar sutfit yvou hive arownd your workshop
s Pancl benler
e Welder
o Hoewie
»  Vulcanizcr
« [Painte

vii Do you prefer o be orgaiiecd and located in selected place like a mechanic village.

Yex/MNao
I yus whyT

IF Mo why?

o



CAROWNERS

i Do you use your ear [or private or comimereial

i Whal part do you prefer (o use in repairing your car

i Vick vour level of satislaction as regards repair/service done by your
miechanie,

Highly satisfied, satisficd, moderate, low, very low
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AFPENDIN Vi RESEARCH OUES TIONNATRE Il TOR SPARE PART SELLERS

AND CAR COWNERS

THE FEDERAL UNIVERSITY OF TECHNOLOGY, AKLRE
DEPACTMENT OF MECHANICAL ENGINEERING
HESEARCH QUESTIONNATRE

TITLE OF RESEARCH STUDY:  PROBLEMS FACING AUTOMOBILE MECHANICS 16

MIGERIA, A SYSTEM ATPPROACT

INPOWTANT NOTE: This ouestomiire has been poepaned looassist in problem analysis ol sysien
lormlation, with o view ol selving oo Birge extent, the problems Tcing Automobile technicians i
Migerue We wish tooassure e oespromdents that all inforsatson sopply i cespect ol this guestioming
shall be teeated o conlidence, 1 owill be stoctly considered Tor the porpose of problem analysis thal

will lesiel tor suggestion of probuable solation, Thank you Tor your solicipaled cooperalion
SPARE PART VENDORS
i Fhowy Tomge e you been in this business?.
I ey yomn indwanys biavwe all the spane pats reguared by your customers?
IE(N) wihial can you say is responsible o tis shoreoming?

i What is Hie possilile solulbon you can suggest o codicate the problem?”
v What percentage o your spare pands can be loeally soureed?
v Can you Tisdmstall some of the parts bougit by your customer i the absence of o mechanic?,

Y es, whiet prercentige of the spare pants do you always Tec lor the car ownens?,

Vi Wohant Kal/ vy pee o spice paan s e yon sell o the eostomers™ Tick as appeopnnste

e e

Secormd luaul (S11)

Hrand new (M)

Both (51 & N)

I baatle inchicate the percenlape compaosition. (511, %a, (M) .. i

Vil Ot of the type ol spare pants as i () idieate the one e mechamefeastomens always prefe

to buy Tor the dilferent types of pans wsed below:

For Secomd Tad soite (500 mod B B vew waite (M) o ool al (e par

= Bualts mvd Muts = oake pauld = Bk plus
- Wadsalor = Silencermull e - Cinlureton
- bk stanfer = [Miston g - Injector

- Lngine bl k - Mgl Tings - Crankshafl
- Cylinder Tl - Comnnecting rodl = Uity

- Vol puinp = Gieair annd Giean Lo - Tuing bell



