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Abstract

Automobile exhaustemission is a majorchallenge to human existence and her
environment,and it is a major concern of environmentalists and automobile
manufacturers.Carsandheavydutyvehiclesexhaustcontainschemicalsthatare
hazardoustohumanhealthandhasseriousimpactontheenvironment.Respiratory
diseases,anemia,cancerandacidicrainaresomeoftheconsequencesofthepollution
tohumanandtheenvironment.70%ofautomobiletechniciansattesttotheproblemsin
asurveyresearchinIlorinmetropolisonfuelrelatedproblemsoutof100petroland
dieselenginespecialists.Thispaperthereforeexaminedtheeffectsofautomobile
exhaustemissiononhumanenvironmentandtheneedforregulationsandequipments
throughtheexistingregulatoryagenciestofindtheexistingsolutiontothesesilentkiller
problems.
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Introduction

Whenthefuelisburntinthecarengines,themaingasesproducedarecarbon

dioxide,carbonmonoxide,hydrocarbons,nitrogenoxidesandwater.Themaingas

releasedfrom carexhausts;carbondioxideisoneofthemajorgreenhousegases.With

thelargeamountofcarbondioxideemittedtotheatmosphereeveryday,thecarbon

cycle goes outofbalance,and the carbon dioxide gas remains in the earth’s

atmosphere,troopingheatandcontributingtoglobalwarmingandclimatechange.

Airpollutioncausedbycars,medium anddutyvehiclesareofseriousproblems

to the society.Emissions from automobile exhaustcontains a range oftoxic

substances thatcauses pollution;incomplete combustion offuelresults in the

productionofcarbonmonoxidewhichaccountsforabouttwothirdoftheworldcarbon

monoxidegasesintheatmosphere(all.recycling.facts.com,2012).

Nitrogenoxidereleasedfrom carsaccountsforabouteightpercent(8%)of

globalwarmingasaresultofcombustingfuelexcessivetemperature,asubstancethat

isamajorcauseofacidicrain.Otherairpollutantsfrom carexhaustsareharmfulare

soot,sulfurdioxide,benzeneandformaldehyde(all.recycling.facts.com,2012).

EngineManagement

Enginemanagementisthecontrolofengineoperation,andthisrangesfrom

simplecarburetortocontrolthefuelwithanignitiondistributorwithcontactbreakersto

controltheengine,toaverysophisticatedelectroniccontrolsystem.Thefundamental
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taskofanenginemanagementthereforeistomanagetheignitionandfuellingaswell

asotheraspectsandtorefinethebasiccontrolofanengine(Tom,2000).

Automobilesmanufacturedbeforetheearly80sarenotelectronicallycontrolled

totally,asaresult,theiremissionstatuscompliancearecheckedthroughthepipeofthe

exhaust.Theinstrumentusedforabsorbingthemeasuringofasampleisknownas

enginefaultanalyzerwithscreenandprinter.

Accordingto(Wikipedia,2012),automobilesmanufacturedsincetheearly80’s

areequippedwith“smart”systems,knownason-boarddiagnostic.On-boarddiagnostic

system wasdevelopedtogivethevehicleowneroratechnicianaccesstostateof

healthinformationofvariousvehiclesub-system.Thesesystemsaremadeupof

varioussensorsandacomputerthatcommunicatesitsfindingstovehicleowners

through malfunctioning indicatorlight(MIL)and to the technician by means of

diagnostictroublecodesintheautomobilecomputer.

On-BoardDiagnostic(OBD)Operation

TheOBDsystemsmonitorsavarietyofengineconditionsandoutputwhilethe

vehicleisbeingdriven.Whenthesystem detectsaproblem withtheemissioncontrol

system,adashboardlightisilluminatedindication‘checkengine’or‘serviceengine

soon’.Acorrespondingdiagnostictroublecodeisstoredinthecomputer’smemory

documentingwhichemissionscontrolcomponentisexperiencingtheproblem and

underwhatconditions(Ebera&Jones,2009).

AutomobileExhaustEmission
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In a heat engine or internalcombustion engine,the exhaust stroke is

characterisedbythereleaseofcarbonmonoxidepoisonousgasthatpollutesthe

environmentorhabitatduetothereleaseofthesegases;hydrocarbons(HC)carbon

monoxide(CO),oxidesofnitrogen(NOX).

ParticulatesandSulphereOxides

Theautomobileindustrydesignedasystem thathelpstoregulateandcontrolthe

emissionlevelofcarbonmonoxideandotherdangerousgasesforthesafetyofthe

society.Thus,devicescanbeplacedunderthesecommoncategoriessuchas:

(i) Airinjection–pulseairsystem

(ii) Enginedesignmodification–cleanair

(iii) Sparktiming

(iv) Exhaustgasrecirculationsystem

(v) Catalyticconvertersystem

EffectsofCarPollution

 Respiratory:-Carpollutionaggravateslungdiseasessuchasasthmaandother

pulmonarydiseases,thepollutantsfrom carcanalsocauseburningofeyes,

coughingandbreathingdifficulties.

 Anaemia:-Leadisapollutantproducedfrom burningloadedfuel,thepollutant
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interfereswithnormalredbloodedcellscreationbyreducingimportantenzymes

inthebody.Leadalsodamagesredbloodcellmembranesandobstructsthecell

metabolism,shorteningthelifespanofindividualcell.Thussummingupto

causeanaemiawhichissimplydescribedasshortageofbloodinthebody

system,

 Cancer:-Benzeneisoneofthepollutantsreleasedbycars,thesepollutantshas

linkedtolowerimmunityandleukemia.

 Acidicrain:-Pollutionfrom carexhaustcontributestotheformationofacidicrain,

theacidicraingasesoftheexhaustdissolvedintoform acidicrain.Acidicrain

acidifywaterbodies,italsodissolveawaycertainamountofnutrientsinsoiland

affectsthegrowthofplants.Acidrainalsoincreasesdecaybuildingmoment

mostespeciallyroofingsheets.Waterspeciesarealsoaffectedbyacidic rain

becausetheycannotsurviveinwaterthatcontainshighacidiclevel.Medium and

heavydutyvehiclesexhaustgasesarelowerthanemissionfrom petrolengines

becauseoftheexcessairfactorthatensuresmorecompleteburningoffuel.

However,theparticulatematterofcarbonmoleculesthatcontainhydrocarbons

andaldehydesandpotentialsdangerbecauseofthecarcinogeniceffects(Tom,

2000).Carcinogenicmattersareresponsibleforlungcancerdiseases.

Benefitsofon-boardDiagnostics

1.Theno-boarddiagnostic(OBD)hasgonethroughtheseriesoftechnological

modificationsfrom theearly80’stodate.ThelatesttaggedOBDhasthemain
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taskthroughitssystem tomonitorvehicleconditionsandcomponentsthatare

relatedtovehicleemissionssuchascatalystinthecatalyticconverter,engine

misfire,enginecoolanttemperatureandoxygensensors.

2.On-board diagnostic (OBD)detects a vehicle malfunction before the driver

becomesawareoftheproblem.

3.Earlydetectionandrepairofmalfunctionswillresultinfeweremissions.

4.Early repairs ofminorproblems may preventmore significantand more

expensiveengineproblemsthatcoulddevelopofleftundetected(Palmer,2012).

Benefitsofon-boardDiagnostic(OBD)toEnvironment

TheintentofOBDsystemsistoensureproperemissionsystem operationfor

eachandeveryvehicleandlighttruckduringitslifetimebymonitoringemission-related

componentsandsystemsfirmalfunctionandordeterioration.Animportantaspectof

OBDisitsabilitytonotifythedriverofproblem beforethevehiclesemissionincreases

significantly.Ifthevehicleistakentoarepairshopinatimelyfashion,itcanbeproperly

repairedbeforeanysignificantlyemissionincreaseoccurs.OBDsystemsalsoprovide

automobilemanufacturerswithvaluablefeedbackfrom theircustomersvehiclesthat

canbeusedtoimprovethevehicleemissioncontrolsystem designs.

Benefitsofon-boardDiagnostic(OBD)toCustomers

OBD(On-boardDiagnostic)system aredesignedtoalertdriverswhensomething

intheemissioncontrolsystem beginstodeteriorateorfail.Earlydiagnosisfollowedby
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timelyrepaircanoftenpreventmorecostlyrepairsonbothemissionsystemsandother

vehicle systemsthatmayaffectvehicle performance such asfueleconomy.For

example,apoorlyperformingsparkplugcancausetheenginetomisfire,acondition

sometimesunnoticedbythedriver.Thisenginemisfirecaninturnquicklydegradethe

performanceofthecatalyticconverter.WithOBDdetectionoftheenginemisfire,the

driverwillbefacedwitharelativelyinexpensivesparkplugrepair.However,without

OBDdetection,thedrivercouldbefacedwithanexpensivecatalyticconverterrepairin

additiontothesparkplugrepair.

Furthermore,manufacturers have increased incentives to build high-quality

vehicleswithbetterperformance,reducedemissions,andmoreefficientpowertrainsto

preventproblemsthatcanleadtoOBDdetection,OBDsystem alsoprovidesfarmore

informationthaneverbeforetohelpauto-mobiletechniciansdiagnoseandproperly

repairvehiclesduringtheirfirstvisittotherepairsshop,savingtimeandmoneyfor

customers.

StatementoftheProblem

UndercertainconditionstheMILwillblinkorflash,thisindicatesarathersevere

levelofenginemisfire.Whenthisoccurs,thedrivershouldreducedthespeedandseek

forserviceassoonaspossiblebecausesevereenginemisfireoveronlyashortperiod

oftimecanseriouslydamageemissioncontrolsystem components,especiallythe

catalyticconverterwhichisexpensivetoreplace.However,mostdriversdisregardsthe

MILlightasonlythechangingofoillightthatisregardedasaservice.
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PurposeoftheStudy

ThegeneralpurposeofthestudyistoidentifyandcontrolAutomobileExhaust

EmissiononHumanEnvironmentusingonBoardDiagnosticSolution.Specifically,the

studywill:

i. Tointimatedriversonthedangersofignoringthemalfunctioningindicator

light(MIL).

ii. ToeducatetechniciansonthecorrelationbetweenMILandexhaustemission.

ResearchHypothesis

Thereisnosignificantrelationshipbetweenenginemanagementandexhaustemission.

ImplicationsoftheResult

Theimplicationoftheresultsfrom tableAandBisthatdriversarenotawareof

theeffecttheirvehicleishavingontheenvironmentthroughthepollutantsoftheir

exhaustgasesasaresultoftheenginemanagementproblem offuelsystem.Also,the

techniciansdonothavetheneededequipmentstoreadthecodesinthecomputerof

thevehiclestocarryoutthenecessaryrepairs.

Conclusion

Thecombinedfactorsofignoranceontheoperationalsetupofthemoderncars

andmedium andheavydutyvehicle,togetherwiththenon-availabilityothenecessary

tools and equipmentbythe technicians to carryoutproperdiagnosis to effects

necessaryrepairsreflectsthestatofdangerintermsofhealthandeconomiclossof
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peopleandenvironmentareexposedto,aswellasthedamagesomanydrivershave

beenmadetopayforwhicharenotnecessary.

Recommendations

In line with internationalstandards on the protection ofenvironmentand

reduction ofpollutantto reduce globalwarming to curb the adverse effects as

expressedearlyintheliterature,thefollowingrecommendationsaresuggested.

- Enactmentoflaws through the state and federalhouse ofassembly on

regulations foremission standard forcars,medium and heavydutytrucks

manufacturedbeforeearly80s.

- A law enforcing the ban on vehicles without on-board diagnosis with

programmed monitoron emission problem in the vehicle computerforall

categoriesofvehicles.

- A law stipulating thatallvehicles mustpass emission standard tests and

certificateissuedforcertainperiodoftimebeforesuchvehiclescouldbeonthe

road.

- ExistingregulatoryagencieslifeFederalRoadSafetyCommission,KWATMA

(Kwara State TransportManagementAgency),LASTMA (Lagos Transport

ManagementAgency),VehicleInspectorateOfficeineverystateofthefederation

shouldbeempoweredwithlatesttechnologicaltoolsandequipmentstocarry

outtestsandeffectrepairsonemissionproblems.

- Automobiletechnicianswhohaveregisteredintheirvariousassociationsshould
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betrainedontheusageoftoolsandequipmentsaswellashow tocarryout

repairsonthelatesttechnologyofautomobilesofvariousautomotiveindustries.

- Everyautomotivetechniciansshouldbeissuedwithacertificateandlicenseto

practiceafterpassingthetrainingtest/exam thatshouldbeorganizedbythe

federalroadsafetycommissionbeforetheycanpracticetheirtrade.

- Theregulatoryagenciesretraintheexistingmanpowerintheirorganizationson

thelatesttechnologyinautomobileindustriestobeabletohandleeffectively

testsandrepairsonemissionofmotorvehicles.
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