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ChallengesChallenges

Stringent emission regulationStringent emission regulation
––BS 3, BS4,BS 3, BS4,…………..  ZERO emission..  ZERO emission
Lower fuel consumptionLower fuel consumption
High performanceHigh performance
Improved durabilityImproved durability

NeedNeed

To meet the everTo meet the ever--increasing demand increasing demand 
there exist a need:there exist a need:
––To upgrade the engine technologyTo upgrade the engine technology
––To upgrade the fuel quality/spec. to To upgrade the fuel quality/spec. to 

match the engine technologymatch the engine technology

Fundamental Requirements of  a Fundamental Requirements of  a 
Gasoline EngineGasoline Engine

AirAir
FuelFuel
Mixture preparationMixture preparation
Ignition sourceIgnition source

Emerging Gasoline Engine Technology Emerging Gasoline Engine Technology 

Mixture preparation :Mixture preparation :
Carburetor   Carburetor   !! MPFI systemMPFI system
Ignition System :Ignition System :
Conventional Conventional !! Electronic Ignition Electronic Ignition 
Exhaust Gas After Treatment: Exhaust Gas After Treatment: 
Open loop Open loop !! Close loopClose loop
EGREGR
ManiverterManiverter

MPFI SystemMPFI System
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New Engine Technology  New Engine Technology  
DemandsDemands

Improved fuel specificationImproved fuel specification

Better market fuel qualityBetter market fuel quality

Problem Faced Due to Lower Problem Faced Due to Lower 
Fuel spec./QualityFuel spec./Quality

Fuel pump failureFuel pump failure
Fuel injector cloggingFuel injector clogging
Abnormal bore wearAbnormal bore wear
Intake valve depositsIntake valve deposits
Oxygen sensor poisoningOxygen sensor poisoning
Engine KnockingEngine Knocking

Fuel Pump FailureFuel Pump Failure

Armature burnt Armature burnt 
–– Bearing Bearing 

sulphuration sulphuration 
problemproblem

more than 100 more than 100 
cases.cases.
Cause:Cause:-- More More ““SS””

Fuel Pump Failure Fuel Pump Failure -- ContinueContinue

Fuel Pump not Fuel Pump not 
workingworking
–– Choke coil Choke coil 

erosionerosion
More than 1700 More than 1700 
casescases
Cause:Cause:--Acidic Acidic 

nature of fuelnature of fuel

Fuel InjectorFuel Injector Fuel Injector FailureFuel Injector Failure

Problem reported:Problem reported:--
Poor pickup, engine Poor pickup, engine 
misfiring.misfiring.
Injector fuel flow rate Injector fuel flow rate 
low.low.
Brown deposit at Brown deposit at 
injector tip.injector tip.
Rusted needle.Rusted needle.
Cause:Cause:-- H2O, H2O, ““SS””
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Abnormal Engine Bore WearAbnormal Engine Bore Wear
Problem reported:Problem reported:-- high high 
fuel/oil fuel/oil consumption.consumption.
More cylinder bore More cylinder bore 
wear.wear.
cases reported 1432.cases reported 1432.
(935 from north)(935 from north)
Cause:Cause:--Gasoline Gasoline 
sample have 4.36% sample have 4.36% 
chloride(20ppm spec), chloride(20ppm spec), 
0.059 mg KOH/gm(0.002 0.059 mg KOH/gm(0.002 
spec)spec)

Intake Valve DepositsIntake Valve Deposits

Problem reported:Problem reported:--
Poor pickup,High Poor pickup,High 
FC, difficult to start, FC, difficult to start, 
engine seizure.engine seizure.
Deposits on Deposits on intkintk
valve observed.valve observed.
It results in poor It results in poor 
sealing, seizure of sealing, seizure of 
valvesvalves
Cause:Cause:-- More More 
““GumGum””

Problems with Oxygen SensorProblems with Oxygen Sensor

Problem:Problem:-- Erratic output of oxygen sensorErratic output of oxygen sensor

Cause:Cause:-- PbPb deposit on the tip of the sensordeposit on the tip of the sensor

Solution: Lower Solution: Lower ““PbPb”” in fuel  in fuel  

Engine KnockingEngine Knocking

For better power, fuel efficiency For better power, fuel efficiency 
and lower CO2 emissions, current and lower CO2 emissions, current 
engine are designed with high CRengine are designed with high CR
This demand high Octane no. This demand high Octane no. 
gasoline.gasoline.
Any variation in RON/MON(due to Any variation in RON/MON(due to 
adulteration) results in knockingadulteration) results in knocking

Problem Cause
 FP coil corrosion Acidic nature of fuel
FP bearing 
Sulphuration More “S” in  fuel.

Injector clogging More “S”, gum
Abnormal Bore Wear More Chloride & KOH
 Rust Problems Traces of H2O
Intake valve deposits More Gum
O2 sensor poisoning Pb in fuel
More vapor formation & 
wear. Addition of ethanol

Failure summary Improvements desired in Improvements desired in 
Gasoline fuel qualityGasoline fuel quality

Lead freeLead free
Lower sulfurLower sulfur
Lower gum levelLower gum level
Lower phosphorus levelLower phosphorus level
Increase Octane numberIncrease Octane number
Improved copper corrosion Improved copper corrosion 
propertiesproperties
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Unadulterated FuelUnadulterated Fuel


