
I.INTRODUCTION:
Economy,Ef�ciency,EffectivenessandEcologyformthefoursigni�ca
n t p i l l a r s f o r s u s t a i n a b l e g r o w t h o f a n y n a t i o n . 
Enginelubricantbecomesoneoftheimportantdesignparameters. 
Thecriticalenginecomponentsresultinginthemajorityofenginefricti
onare;pistonring/linerassembly,bearingsystem,valvetrainsystem,a
ndenginepoweredauxiliaries(suchasthewaterpump,oilpumpandf
uelpump).Itisgenerallyacceptedthatboththepistonassemblyandbe
a r i n g s a r e o p e r a t i n g p r e d o m i n a n t l y 
inthehydrodynamiclubricationregime,whereasthevalvetrainsyste
m is operating in themixed/boundarylubricationregime. 
Itisaknownfactthathydrodynamicfrictionisrelatedtotheviscosityof
e n g i n e o i l T h e n e w e n e r g y -
conservingengineoilsaredesignedtoreducefrictionlossesfrom 
bothtypeso�ubricationbytailoringtheviscositycharacteristicsofthe
baseoilandthechemistryofthe friction-modifyingadditives.

Theprincipalfactorswhichin�uenceenginefrictionpowerarespeed,l
oad,andsurfacetopographyof engine components, oil viscosity, oil 
temperature and typeoffrictionmodi�ersused.The Best way 
forward for both new and old vehicles is to reduce existing friction 
losses inside an engine-improve the lubrication of the moving 
elements.Automotive engine lubricant quality plays a very 
important role in improving the fuel economy and reducing the 
vehicle exhaust emissions. Fuel ef�cient engine lubricant reduces 
the friction between the contact surfaces of critical engine 
parts,which leads to reduction of fuel energy utilized for 
overcoming the friction, hence conserving the fuel. The need for 
fuel ef�cient automotive lubricant for the next generation vehicle 
is felt due to rise in the crude prices. It is interesting to note that 
signi�cant savings can be achieved by improving the vehicle 
mileage b reducing the engine friction through engine lubricant 
technology. Therefore engine lubricant becomes one of the 
important design parameters. The critical components resulting in 
the majority of engine friction are-piston ring(liner assembly), 
bearing system, valve train system, and engine powered 
auxiliaries.

II. LITERATURE REVIEW:
Effectofengineoilviscosityonenginefrictionandfuelconsumptionw
asstudiedbymanyresearchers.RadimkoGligorijevicet.al.[1]Describ
estheeffecto�ubricantsofdifferentviscositygradesonthefullywarm
e d u p e n g i n e f r i c t i o n p o w e r  l o s s ( W ) -
whichincludespistonringassembly(P),Valvetrain(V)andbearing(B).T
otalfrictionpowerlossesarelowforthelessviscositygradeoilandthep
owerlossthroughpistonringassemblyreducessigni�cantlywhenlow

erviscositygradelubricantswasused.

Taylor[2]hasreportedthatthefrictionlossesinthepistonassemblyvary
as√ɳω,where�isthelubricantdynamicviscosity(mPa.s)(calculatedat
atemperaturerepresentativeofthepistonassembly)and ω is the 
angular speed (rad/s) ofthe engine.

Forjournalbearings,underlightloadedconditions,petroffequation[
3 ] s u g g e s t e d t h a t t h e  f r i c t i o n p o w e r  l o s s  w o u l d 
varylinearlywithlubricantviscosity.

2 3F=2πɳω LR /c

WhereFisthefrictionpowerloss(watts),�isthelubricantdynamicvisco
sity(mPa.s)appropriatetothebearing,ωistheengine'sangularspeed
(rad/s),Listhebearingwidth(m),Risthebearingradius(m)andcistheb 
aringradialclearance(m).Foraheavilyloadedbearing,T aylor[4]hassh
ownthatthefrictionpowerlosswouldvaryasɳ0.75.

Effectsofengineoilviscosity onfuelconsumptionwerestudiedby 
Taylorandithasbeenreportedthatlowviscosityoil results in low 
fuelconsumption[5].

Pistonringsactassealingbetweenthelinerandthepistonbymakingthi
noil�lmduringtheiroperation.Furuhama[6]incorporated,forthe�rs
ttimethesqueeze�lmeffectintheReynoldsequationforanalyzinghy
drodynamiclubricationforpistonring/linerassemblyunderfully�ood
edinletconditionsWakurietal.[7]alsoanalyzed thepiston ring 
assemblybyconsideringthecavitationeffectandasqueeze�lmintheR
eynoldsequation.

Muftiet.al[8]alsoinvestigatedthein�uenceofengineoperatingcond
itionsandenginelubricantrheologyonthedistributionofpowerlossa
tenginecomponentlevel.Thestudywascarriedoutunderrealistic�re
dconditionsusingasinglecylindergasolineengine.

Asimilarstudyforassessing 
theeffectofenginelubricantrheologyonpistonskirtfrictionwasunde
rtakenbyA.Kellaciet.al.[9]bydevelopingapistonskirtlubricationmo
delbasedonamodi�edReynoldsequation.Theresultsoftribologicalc
haracteristicssuchasthemovementofthepiston,theminimum�lmth
ickness,thefrictionalforceandfrictionpowerlosswerestudiedinrelati
ontotheoilviscosity.Itwasconcludedthatoilviscositydirectlyaffectsfri
ctioninthehydrodynamicregime.Thebestdesigninvolvesobtaininga
systemthatoperatesprincipallyinahydrodynamic lubricationregime 
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Fueleconomyisaffected,bothbyfuelandenginelubricantquality.Enginelubricantqualityplaysavitalroleinreductionoffuelconsumpti
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usinglowviscosityoil.
OIL STANDARDS:
Severaloilstandardsareusedtoselectanoilwhichisappropriateforagi
venapplication.ThemostbasicistheSAEgrade[10].Thisclassi�cationi
sreportedforanoilasSAEXXforsinglegradeoilsorSAEXXWXXformul
tigradeoils,whereXXrepresentsanumber.Eachnumberrepresentsar
angeofviscosityat0°FifthenumberisattachedtotheW,whichstandsf
orwinter,and210°Fifnot.

Figure 1:ExampleviscosityrangesofvariousSAEgrades[10]
III. OBJECTIVES:

The focus ofthis research work isto studythe effect 
ofenginelubricant viscosityon 
enginefrictioncharacteristicsandfuelconsumptionofadieselengine. 
Anotherimportantobjectiveistostudy 
thefactoramongspeed,loadandlubricantviscosity,whichaffectengi
nefrictionpower.

IV. EXPECTED EXPERIMENTAL SETUP:
INSTRUMENTS:
Ÿ AC dynamometer
Ÿ Fuel consumption unit
Ÿ Pressure sensor
Ÿ Angle encoder
Ÿ Speed sensor
Ÿ Temperature indicator
Ÿ Data acquisition system, etc.

TEST ENGINE:
Four stroke, four cylinder,off-highway,direct injection heavy duty 
diesel engine.

ENGINE LUBRICANTS:
2 Engine lubricants are selected as follows:
OIL A: SAE 20W-50
OIL B: SAE 10W-30
Bothoftheseenginelubricantsarecommerciallyavailable.ViscosityIn
dexisameasureofthevariationinkinematicviscosity 
duetochangesinthetemperatureofapetroleumproduct.Ahighervis
cosityindexindicatesasmallerdecreaseinkinematic 
viscositywithincreasingtemperatureofthe lubricant.

EXPECTED LIST OF PARAMETERS FOR STUDY:

V.CONCLUSIONS:
W e c a n  s a y  t h a t 
totalfrictionpowerlossesarelowforthelessviscositygradeoilandthep
owerlossthroughpistonringassemblyreducessigni�cantlywhenlow
erviscositygradelubricantswasused. Frictionpower loss would 
varylinearlywithlubricantviscosity.Lowviscosityoil results in low 
fuelconsumption.Oilviscositydirectlyaffectsfrictioninthehydrodyna
micregime.

VI.FUTURE SCOPE:
Dominantfactoramongspeed,loadandlubricantviscosity,whichaffe
c t e n g i n e f r i c t i o n p o w e r s i g n i � c a n t l y  c a n  b e 
investigatethroughaDOEapproach from experimental data of 
diesel engine using different grade of oil.
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