Industrial Engineering Letters www.iiste.org
ISSN 2224-6096 (Paper) ISSN 2225-0581 (online) /l',,ii,l
Vol.3, No.10, 2013 ||S E

Investigation into the causes and effects of Autonbde oil

leakages in the Cape Coast Metropolis
FESTUS MOTEY
MSc ENGINEERING
HEAD, MECHANICAL ENGINEERING DEPARTMENT, CAPE COASPOLYTECHNIC
P.0.BOX AD 50, CAPE COAST, CENTRAL REGION

festusmot@gmail.com
ABSTRACT
Engine oil is use in automobile engines leak througapproved channels. The leakages results toemeak
automobile engines, noisy engines, overheating,coiitamination, poisoning and environmental paloti
Automobile metal engine parts are in motion witlereather resulting to friction and lubricants avbstances
that reduce the friction. The lubricant is the eegoil. The act of application of lubricant to redufriction is
known as lubrication. The base oil which is the anajomponent of the engine oil is a fractional idést
product of underground crude oil. Additives are exdido the base oil to make it more lubricative actieve
higher viscosity index. The automobile lubricatisnbeing carried out by its lubrication system. sThiystem
when faulty is service by automobile mechanics
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INTRODUCTION

Leakages are passage of fluid automobile engingn@ilgh unapproved holes, spaces, cracks, charamtng
others. Leakages occur in all aspects of life, dinficle emphasizes on the leaking of engine oiinfrautomobile
engines. Automobile mechanics or technicians atd8iw Kokompe in Cape Coast have learnt and develop
different strategies mechanically to solve the pgois of leakages. The problems of automobile engihe
leakages have become rampant so this article sanfiermation on investigation of the causes osthkeakages
as well as suggestions of possible remedies twiale the problems. These leakages render the abitam
engines weak or spoilt due to overheating, contatitin, noise generation, among others. Enginecakdges
from automobiles pollute rivers, streams, among@hwhen they are washed away by moving water which
affects plants and animals. These leakages affgatitic life as well as poisoning of fishes for huma
consumption. Metal parts of the automobile engire ia contact and moving resulting to friction aneat
generation. The substance that is used to redec&ithion and heat generated is known as lubricant this
process is lubrication. The lubricant ranges frdmgrease, graphite, among others in the stategasf liquids
and semisolids to solids. The objective of thischatis to investigate into the causes and effe€tsutomobile
oil leakages in the Cape Coast Metropolis.

REVIEWED LITERATURE

Lubrication

Lubrication originates from a Latin verb to makegery which applies to automobile engineering @&ty .
Lubrication is the introduction of a substance lestv the surfaces of moving parts to reduce or nibeim
friction and dissipate heat. Lubrication permite free motion of mechanical devices, unseizing efainparts,
equal expansion, reduce friction due to wear amd, teeduce deformities resulting from heating adl as
eliminate engine damages due to abrasion. Motangine oil is the type of lubrication oil use tdlticate
internal combustion engines. Motor or engine odara from lubricating moving parts, also cleandiliits
corrosion, improves sealing as well as cools erggimecarrying heat away from moving parts. The eadgiil is
liquid at room temperature, viscous and insolufilee engine oil also functions by creating sepagafim
between surfaces of adjacent moving parts to mi@ndirect contact between them, decreasing heaeday
friction as well as reducing wear. Almost all typeEfsengine oil are refined products of the fractibdistillation
of petroleum or underground crude oil. This prodiscknown in the industries as base oil. This baités
relatively heavier and consists of eighteen (18htdy-four (34) carbon atoms per molecule of roalrbons.
The viscosity of the automobile engine oil is exgsras the thickness or resistance to flow and sufcient
enough to maintain satisfactory lubrication. Engiilealso has properties which prevent depositiboasbon,
soot as well as carrying away of harmful substanfresn incomplete combustion to prevent metallic
components by acids formation. Automobile engiih@lso resists oxidation which causes sludge anduers.
Viscosity index is a measure of how the viscosityaotomobile engine oil changes as temperature ggwan
Higher viscosity index of engine oil indicates thlaé viscosity change is less with temperature gharthan
with lower viscosity index. The American Petrolelmstitute (API) and the Society of Automobile Enggms
(SAE) are the two credible organizations that hastablish standard codes for the grading of engilsein
terms of viscosity. These viscosity grading arestaitiated through test. Therefore, engine oils hysenost
automobiles are of single viscosity ratings of SAE 20, 30, 40, and 70. The higher the viscositinga the
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higher the thickness when heated. Thus enginendils higher viscosity numbers can endure extrenmigyer
temperature situations than those having lower ogitg ratings. Oils having multi-viscosity ratingse
chemically modified to withstand both low and higimperature conditions. Thus engine oil having os#y
rating as SAE 20W - 50, which means this engindl@mils and protect the automobile engine at lowvall as
very high temperatures. The SAE rating for visgositengine oil is more popular than API viscosigyings of
engine oil.

Components of automobile engine oil

The base oil alone do not contain much viscosiypprties for lubrication. Therefore, improving \osity
chemicals known as additives are blended with #s= il to form the actual engine oil for effectlubrication
in automobile engine. These additives are (detésgen dispersants), viscosity index improvers, fpoint
depressants, extreme pressure additives, anti-additives, corrosion inhibitors and oxidation irnitols.
Dispersants keeps particles of contaminants artboasuspended within the engine oil. As the engimfoam
gets heated, viscosity index improvers enables the automobile
engine oil retain enough thick film. At cold tempeirres, the four point depressants permits endirte be thin
adequately to flow to all parts of the automobitgiee. When heavy loads are applied to engineegtreme
pressure additives aid to protect engine oil fragm squeezed out of oil clearances. When movimts joéd the
automobile engine rubs or touch under heavy loantlition, anti-wear additives prevents wear. Foahikiitors
minimize the mixing of air and the oil which oxidi readily. The chemical breakdown of engine oil or
oxidation is prevented by oxidation inhibitors. dsiformation which damage metal parts are prevehted
corrosion inhibitors. Lubricating oils produce dglérom chemicals but not from natural mineral péum
source are called synthetic or man-made oils aedr@atively considered inferior. The two basic neaf
engine oil lost in automobile engines are leakagekburning in the combustion chamber.

Automobile engine lubrication system

The components of automobile engine lubricatingesysare:

Qil pan

Oil pump

Qil filter

Qil distributing system

Pressure indicator

Oil level indicator

Qil Pan

This is a reservoir for engine oil which is boltedthe crank case and having drain plug. The disection of
the drain plug creates passages for the engirie dilain out.

Engine il pump

The automobile engine oil pump consists of theofeihg parts given below:

Pick up and screen

Housing and cover

Gears and rotors

Oil pressure relief valve

The hollow oil pick is a flat cap mounted at a tubye with a screw on the cap to prevent large glastifrom
entering the pump to damage the gears as welleabdhsing. Pickup tube provides channel to thekintahe
housing cover houses the components of the autdenebgine oil lubricating system. The pump has gears
meshed. One of the gears is driven by a shaft frendistributer driver gear. The operation of thenps is such
that the engine oil is forced up through the pickapmove around outside of the gear (teeth) byaitideof
atmospheric pressure. This pressure forces theemgi out upon reaching the out let of the oflefil A relief
valve prevents excess oil from entering. On th¢ isethe oil out let is a spring which holds a chealve. More
oil pressure and force against the check valvelesahe spring to push the valve open. This vadva control
link and allows enough oil to flow out.

Qil Filter.

In the lubricating system of the automobile engmicated the engine oil filter which is betweée £ngine oil
pump and the automobile engine parts that requivedation. The core function of filter is to ren@harmful
particles from the engine oil. The filter is alsoresved directly onto the side of the cylinder blazkthe
automobile engine. The automobile oil filters cehsif a pleated element made of special filteriaggy inside a
metal housing. The commonly modern full — flow fililers have all the engine oil passing through fitter
before flowing to all parts that are moving in th@étomobile engine. When excessive contaminantsechimd
engine oil filter, the unfiltered engine oil is ¢hrel through a bypass valve to the moving parte®futomobile
engine.
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Qil Distribution system.

Galleries are passage ways or channels througthvthé&engine oil passes to the moving parts. Tigineroil
flows to the cylinder walls, piston pins, timingaih, gears, camshaft lubes, among others of theanlile
engine.

Pressure indicator.

The engine of an automobile gets damage due tehmine oil pressure resulting to unavailabilitytioé oil in

the engine. A pressure sensor attach to the dérgaderves as warning sign device during shortabes sensor
has a diaphragm which moves in accordance to peetsiels.

Oil level indicator.

The dipstick is a simple stick that extends dowmisanto the automobile engine oil supply. Accunaadings

of the dipstick are obtained by cleaning beforagsind before starting the automobile engine. Tihstidk is
mark maximum and minimum levels.

METHODOLOGY

The gquantitative approach was the research metbogdted for this article due to the fact that suttva
analysis, conclusion and recommendations must ke @ signify that automobile engine oil leakageshe
environment need to be worked on. Therefore, tha dallection and its analysis was the most efficimeans

of making this research work a reality. The tageups for this research are drivers, passengeraatomobile
mechanics at Siwdo - Kokompe at Cape Coast in thetr@ Region was chosen because of the cluster of
automobile mechanics there. This method of datdedddn involves questionnaires and interviews. The
questions were administered to mechanics at Siwklokempe which covers about 99% of the mechanieseth
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INFORMATION FROM DRIVERS

3%

NAME OF VEHICLE CAUSES OF OIL LEAKAGES EFFECTS
DRIVERS NUMBER
Mr. Kingsford osei GR 6822 Z 1. Damaged crown seal 1. Engine becomes weak
2. Damaged gear box seal 2. Environmental pollution
3. Damaged shaft seal
Mr. Ansah GT 4437 R 1. Broken oil seal 1. Engine ceasing
2. Damaged crank and shaft 2. Oil wastage
seal
3. Oil reservoir not well
sealed
Mr. Owusu GW 4448 R 1. Damaged fuel pump 1. Engine damage
Danquah 2. Damaged crank seal and 2. Engine weakens
gear box seal 3. Environmental pollution
3. Loose bolt at lower base 4. Health hazards
of engine 5. Slippery roads
Mr. Attah Amoah GW 4277 G 1. Loose engine pressure 1. Engine crash
2. Damaged crank sealing 2. Slippery roads
3. Damaged engine sealing 3. Environmental pollution
Mr. Hendrids GW 5521 T 1. Too much oil in reservoir 1. Weakens engine
2. Faulty oil gange 2. Damages engine
3. Broken crank
Mr. Dadzie AS 1032 W 1. Leaks in oil reservoir 1. Crash bearing resulting to engin
2. Faulty oil gauge damage and failure
3. Wring oil tunnel seal 2. Slippery roads
Mr. Dominic WR 5211Y 1. Loose bolt valve 1. Destruction of engine
2. Leaking oil reservoir 2. Oil wastage
3. Damage shaft sealing
Mr. Kobinah WR114 Q 1. Oil level too high 1. Engine becomes highly
2. Leaking oil seal inflammable
3. Damaged crown seal 2. Oil needs in engine
Mr. Sylvester CR 3381 U 1. Oil reservoir not well 1. Jerking of engine
covered 2. Incomplete combustion
2. Blockage in oil reservoir 3. Environmental pollution
3. Uncovered oil seal
Mr. Buada GR 1052 - 09 1. Loose bolt and nut on oil 1. Weaking of engine
reservoir 2. Expensive maintenance
2. Oil level too high 3. Environmental pollution
3. Aging engine

Source: Arthur's

fiel

d work 2013
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INFORMATION FROM MECHANIC AT SIWDO — KOKOMPE

SHOP OWNERS

SHOP NAME

CAUSES OF ENGINE OIL

EFFECTS OF ENGINE OIL

NAME (LUBRICANT) LEAKAGES (LUBRICANT) LEAKAGES
Mr. Obeng Obengs Company 1. Damaged seal 1. Leaking oil makes engine
2. Blockage in the ventilation to be dirty
valve
3. Damage of front and back
4. Crank sealing
Mr. Isack Quansah Mr. T.T.’s 1. Oil level too high in the oil 1. Engine operation may stof
reservoir due to crashed bearing
2. Hardening of seals. 2. Belt drive may be
destroyed
Mr. Awudu The Siwodo work shop 1. Broken crank sealing 1. Engine becomes weak dug
2. Broken camshatft sealing to burning of bearing
3.  Weak sump gasket 2. Wasting of engine oil
4. Wrong lubricant been use 3. Air pollution due to
incomplete combustion
resulting to health hazards
Mr. Peter Siwdo Fitting shop 1. Faulty crank sealing 1. Crashing of bearing
2. Too much dirt in engine 2. Engine damage
3. Loose gasket 3. Environmental pollution
by smoke
4. Poisoning
Mr. Anthony Master Tony shop 1. Valve cover not well sealed 1. Noisy bearing
2. Weak gasket 2. Burning of crank and main
3. Broken air valve bearing
4. Weak and damage oil seal 3. Ceasing of oil pump
5. Wrong lubricant been use 4. Slippery road
5. Engine ceasing
6. Burning gasket

Source: Arthur’s field work 2013
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INFORMATION FROM PASSENGERS

US

NAME OF LOCATION CAUSES OF OIL LEAKAGES EFFECTS
PASSENGERS
Mr. Daniel Coleman| Cape Coast 1. Improper maintenance of engine 1. Overheating heading to
2. Faulty lubricating lines engine failure
2. Wear and tear
3. Environmental pollution
Mr. One-Stone Cape Coast 1. Loose drain plugs on crankcase 1. Engine ceases
2. Crankcase on crankcase 2. Over hearting
3. Damage on fuel pump and 3. Slippery roads
moving parts.
Mr. Ofori Bempong Cape Coast 1. Loose or worn out seals 1. Engine break downs
2. Excessive filling of oil reservoir 2. Overheating due to friction
3.  Ramps pot holes on road can 3. Environmental pollution
cause leakages
Mr. Isaac Cape Coast 1. Worn out piston rugs 1. Noisy engine
2. In proper tighting of sump plugs 2. Overheating of engine
3. Faulty cylinders and heat gaskets 3. Ceasing of piston movemen
4. Health hazards
Mr. E.T. Mensah Cape Coast 1. Damaged engine 1. Engine ceasing
2. Damaged crankshaft seals 2. High oil consumption
3. Burntoil in the combustion
chamber produces hazardo
pollutants
Mr. Manor Cape Coast 1. Over usage of oil dirty 1. Engine weakens
2. Dirty particles clogging oil tubes 2. Slippery roads
3. Environmental pollution
Mr. Kofi Sniper Cape Coast 1. Damaged sealant 1. Over heating of leangines
2. Damaged oil tubes 2. Health hazards
3. Improper tindtitening of 3. Environmental pollution
crankcase bolts 4. Slippery roads
Mr. John Obo Cape Coast 1. Oil level too high 1. Engine weakens
2. Faulty engine 2. No reliability of engine
3. Loose gasket between contact 3. Hazardous slippery surface
surfaces
Mr. Collins Biney Cape Coast 1. Weak or old oil tank 1. Engine failure rate high
2. Damage tubes 2. Environmental pollution
Mr. Joseph Duncan Cape Coast| 1. Tube and reservoir leakages 1. Reliability of engine reduceg
2. Aging tanks 2. Engine break down

Source: Arthur’s field work 2013
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DISCUSSION

Information obtain from the automobile mechanicdiéates that the causes of engine oil leakages from
automobile engines are due to damaged oil sealagedncrank sealing, high oil levels, wrong lubricareak
sump, broken camshatft, dirty oil, weak gasket, brokalve, weak gearbox, loose bolts and nuts, wesdvoir,
loose drain plugs and weak valves. Passengersvebt the causes of engine oil leakages fromnaaitile
engines are due to improper maintenance, faultyidating lines, cracks on crankcase, damaged fueipp
loose drain pumps, damaged moving parts, ovendilldamage seals, ramps, pot holes, loose summgdam
piston, damage cylinders, damage gaskets, dirtgasitaminants, looseness, damage tubes, impraggints,
aging tanks, weak reservoir and faulty enginesvéds’ information also indicates that leakages rjiee oil
from automobile engines are due to damage shafiada seals, damage pumps, looseness, faulty gages,
filling of oil, aging engine and weak reservoir.eTimformation gathered from drivers, the automobikchanics
and passengers indicate that effects of enginelealkkages from automobile engines are overheating of
automobile engines, wear and tear of moving pdrteese engines, environmental pollution, autonmbitgine
failure, slippery roads, noisy engines, health hdgaengine oil wastage, dirt, belt drive destrpgisoning,
burning gaskets, incomplete combustion and inflabiiemangines.

CONCLUSION

Analysis of the information and deduction from timechanics, passengers and drivers reveal thatesrgin
leakages are due to faulty seals, bolts, nuts, lcaftss sumps, gaskets, valves, engines, resergairges,
gaskets and tubes. Further observations and asadjsd reveals that the engine oil leakage causésus
environmental pollution, slippery roads and dameaggines. These leakages are becoming rampant daydin
out so this research is important so as to suggestible ways of either reducing or stopping thabfam.
RECOMMENDATIONS

There must be standardization of spare parts ohaalbiles so that fake spare parts are not use wiicken the
problem of leakages. Maintenance activities of vege fitters must be regularize so that the quadity
automobile mechanics services are assure for e=hiol always be in proper conditions. Automobileihaics
and engineers must be employed in the Ghana PSkteice as many as possible to be checking allethes
leakages on the roads. Drivers and vehicle ownerst ive educated on the dangers associated witmabiie
engine oil leakages through the print and electromedia.

REFERENCES

Andrew Norman, Robert Schaff and John Cirincok.0%2). Heavy- duty Track System“2dition. McGraw-
Hill (Publishers).

Arthur, H. F, and Hiller, C. J.(1984) Automatiatiricant Book. 2 Edition. Wiley Eastern Limited.

Asumus A.F, Wellington B.F, (1993) Diesel enginad éuel systems.Pitman Publihers.

Balto, M. and Florkowski, D.F.(2003) Lubricant réguments of an Advanced Designed High performaRae|
Efficient Low Emission V-6 Engine. Pitman Publist.er

Bulko, M. Florkows, D.F (2001). Low Temperature Riogucal Properties of Aged Crankcase Oil, SAE Pape
2000-01-2948 Rogre. McGraw-Hill Inc.

Caines, A. and Haycock, R. Automotive LubricatefdRence Book. 1996, Society of Automotive Engireer
McGraw-Hill Inc.

David Gibbs(1997). An introduction to CNC machinipgnel. . New York McGraw-Hill

Dempsey A (1985). Troubleshoot and repair any sgedlengine. Tab Books, Blu Ridge Summit, PX
G.Corsico, L. Mattei, A. Roselli and Gommellini ©€1995). Synthetic lubricants and high performance
functional fluids. Prentice Hall,Inc.

Schlosberg, R.H. Chu, J.W. Knudsen, G.A. Suciu,.EahNd Airich, H. S. Stabihty Esters for Synthetic.
Lubricant application, lubrication engineering, Mo/ Law SAP and Alternative Engine Oil Development
Testing, Journal of ASTM international, (2007), V4] No 10.

Separator, A.J.(1999). High- temperature, High-8h&d Viscosity. Measurement and Relationship twgige
Operation. Pitman Publishers.

William, J. dekryger. Robert T. Rovacik and Save@o Bono(1984). Auto mechanics, theory and service.
McGraw Hill Publishing Company Ltd.

28



This academic article was published by The International Institute for Science,
Technology and Education (IISTE). The IISTE is a pioneer in the Open Access
Publishing service based in the U.S. and Europe. The aim of the institute is
Accelerating Global Knowledge Sharing.

More information about the publisher can be found in the IISTE’s homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

The 1ISTE is currently hosting more than 30 peer-reviewed academic journals and
collaborating with academic institutions around the world. There’s no deadline for
submission. Prospective authors of IISTE journals can find the submission
instruction on the following page: http://www.iiste.org/journals/  The IISTE
editorial team promises to the review and publish all the qualified submissions in a
fast manner. All the journals articles are available online to the readers all over the
world without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. Printed version of the journals is also available
upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Recent conferences: http://www.iiste.org/conference/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e BSCO INDEX@ COPERNICUS
ros INFORMATION SERVICES DN RSN B LI AR

@ vmensyize sourmaocs @

£z Elektronische
@0® Zeitschriftenbibliothek

open

GEORGETOWN UNIVERSITY

LIBRARY



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/

