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Abstract: The experimental study report the results of emission and vibration characteristics of compression ignition (CI) engine 

with variable compression ratio using nano particle added to diesel fuels. The based on fuel used is blend on biodiesel and diesel. 

Day byTdayTdemandTforTpetroleumTproductsTisTincreasingTsinceTitsTrateTofTconsumptionTisTincreasing.  The whole 

world may suffers from shortage of fuel.TthereforeTitTnecessaryTtoTindTdifferentTwayTofTreducingTfuelTconsumption. 
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I. INTRODUCTION 

The diesel engine also known as compression ignition engine or CI engine. The engine is starts this increase air temperature inside 

the cylinder to such high degree that atomized diesel fuel injected into a combustion chamber ignites spontaneously .The diesel engine 

has the highest thermal efficiency of any practical internal or external combustion engine. 

PollutionTemissionTresultsTfromTinternalTcombustionTenginesTareTmajorTissuesTinTallToverTtheTworldT.TAnotherTmethoT

commonlyTusedTinTrecentTtimesTisTtoTutilizeTfromTnanoTparticleT.TInTadditionTnanoparticleTaffectTtheTtimeTscaleTofTc

hemicalTreactionTandTleadsTtoTdecreaseTinTignitionTdelayTtime.TItTmixedTadditivesTinTdieselTengineTitTslightlyTincrease

density,TkinematicTviscosityTofTfuel.TItTalsoTobservedTthatTtheTadditionTadditive(IKOSHIELDDZ)TenhancedTtoTtheTcalor

ificTvalueTandTcetaneTnumberTofTblends. In addition of additives nanoparticles added in diesel fuels 

kinematicTviscosity,TcoldTpluggingTpoint,TdensityTbutTslightyTincreaseTinTflashTpoint,TcetaneTindex.TGenerallyTdieselTen

gineTareTwidelyTusedTinTtransporation, power generator and heavy machinery due to their high operating efficiency and high 

durability. Addition additives in diesel engine could be cost effective solutions for mitigating diesel engine emission, while improving 

engineTfuelTconsumption. 

An additive is a substances which is small amount to other in order to improve them or to make last longer. This are used to modify 

the properties of diesel engine. Additives have many benefits but must be proven fit for purpose in specific application. 

WhileTusingTadditivesTinTdieselTengineTIKOSHIELD-DZTadditivesTspectrumTshowTpresenceTofTPolyethylene-

polypropyleneTpolymerT10,10ToxbisphenoxarineTasTaTantimirobailTadditivesT2,3.TDimethylTbutaneTandTcyclopentaneTpent

amethyleneTasTsolventTandTdefoamerTbyTusingTofTthisTadditivesTimprovementTofTqualityTofTcombustionTandTincreaseTt

hermalTefficiencyTofTengine. 

I.1 PROBLEM STATEMENT 

 
Diesel engine widely used in transportation, power generator and heavy machinery due to their high operating efficiency and high 

durability.However,TdieselTenginesTareTknownTtoTreleaseTharmfulTemissionsTsuchTasTnitrogenToxidesT(NOx)T,Tparticula

teTmatter(PM),TcarbonTmonoxideT(CO),TandTunburnedThydrocarbonsT(UHCs).The purpose of manufacturing and using 

IKOSHIELD-DZ additive fact that it is an alternative fuel to our fossil fuel which causes pollution on large scale and which is also 

going to get depleted soon. The main aim to manufacture this additive to use is in diesel engine and to obtain the value of different 

engine parameters such as vibration, temperature control, noise and efficiency of engine. Then to compare this parameter with the 

parameters obtain from same engine using diesel. Nanoparticle additives could be cost-effective solutions for mitigating diesel 

emissions, while improving engine fuel consumption. 

 

I.2 ENGINE 

FOUR STROKE, TWOTCYLINDER, VERTICAL, WATER 
COOLED DIESEL ENGINET 

 

I.3 SPECIFICATIONTOFTDIESELTENGINE 

ENGINE-TFOURTSTROKE, TWO CYLINDER, VERTICAL, WATERTCOOLEDTDIESELTENGINET. 

RATEDTPOWER-T7.36TKW 

CYLINDERTBORE-T114.3Tmm 

STROKETLENGTHT-114.3Tmm 

COMPRESSIONTRATIO-T16:1 

DYNAMOTERT–TDCTGENERATOR 
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II.1 OBSERVATION TABLE:- 

 
Table no. 1Without Additives (Diesel) 

 

Table no.2 With Additives (IKOSHIELD-DZ) 

 

 

 

II.2 ADDITIVES SPECIFICATION  

Polyethylene 

polypropyleneTpolymerT10,10ToxbisphenoxarineTasTaTant

mirobailTadditivesT2,3.TDimethylTbutaneTandTcyclopentan

eTpentamethylene. 

LOAD 

Nm 

TEMPERATU

RE 

(℃) 

R.P.

M 

TIME FOR 

CONSUMPTI

ON 

(10ml) 

BRAKE 

SPECIFIC 

FUEL 

CONSUMPTI

ON  

(BSFC) 

MASS OF 

FUEL 

CONSUMPTI

ON 

MECHANIC

AL 

EFFICIENC

Y 

(%) 

VOLUMWTRI

C EFFICIENCY 

(%) 

0 41 1631 57.92 0 0.1450 0 54.15 

9 62 1488 38.40 561.1090 0.2187 41.21 39.97 

LOAD 

Nm 

TEMPERATU

RE 

(℃) 

R.P.

M 

TIME FOR 

CONSUMPTIO

N 

(10ml) 

BRAKE 

SPECIFIC 

FUEL 

CONSUMPTI

ON  

(BSFC) 

MASS OF 

FUEL 

CONSUMPTIO

N 

MECHANIC

AL 

EFFICIENC

Y 

(%) 

VOLUMWTRIC 

EFFICIENCY 

(%) 

0 35 1650 76.33 0 0.11 0 72.00 

9 61 1499 46.83 456.5122 0.1793 41.29 47.63 
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1. Kinematic viscosity at 40 C=2.0 to 4.5 

2. Density at 15 kg/m= 820-845 

3. Total sulphur, mg/kg,mclx=50 

4. Water content mg/kg.max= 200 

5. Cold filter plugging point (CFPP) 

Winter= 6 C 

Summer= 18 C 

6. Oxidation stability gm/m/max= 25 

7. Cetane index, Min.= 46 

8. Calorific Value= 39933 

 

II.3 CALCULATION FORMULA 

 

1. B.P = 2ΠNT/60*1000 

2. mf = V*ρ/TIME 

3. B.S.F.C.=(mf/B.P)*3600 

4. I.P=B.P+F.P 

5. ηmech = (B.P/I.P)*100 

6. ηITH =(I.P/mf*C.V)*100 

7. ηBTH =(B.P/mf*C.V)*100 

8. THEOROTICAL  AIR  VOLUME=(A*L*(N/2))/60 

9. THEOROTICAL  AIR  CONSUMPTION=T.A.V*ρAIR/TIME 

10. ACTUAL  AIR  CONSUMPTION =A*Cd*√2gH 

11. ηvol =( THEOROTICAL  AIR  CONSUMPTION/ ACTUAL  AIR  CONSUMPTION) *100 

 

III. RESULT 

 
Fig no. 1 
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Fig no. 2 

 

 

 

 
Fig no. 3 

 
Fig no.4 
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Fig no. 5 

 
Fig no. 6 

 

 

 IV. CONCLUSION 

InTthisTstudyTofTPerformanceTofTdieselTengineTusingT(IKOSHILDDZ)TadditivesTisTsuccessfullyTaccmolishedTunderTd

ifferentTparameterTlikeTincreaseTefficiency,TreduceTvibration,TreduceTeffectTofTharmfulTgases,controlTnoise.ItTalsoTim

provesTtheTcalorificTvalueTandTcetaneTnumberTofTtestTfuel. 

ACKNOWLEDGMENT 

WeTwouldTlikeTtoTthankTMr.TJagdeepTDeshpande,TMr. VikaskumarTMhetre,, Mr. Ashish PawarTand Ms. Prajakta Kachare 

(Anantrao Pawar college of Engineering and Research) for his continuous guidance throughout the research. We would also like 

to thank Anantrao Pawar College of Engineering and Research and all its faculty members for encouraging us to prepare this 

research paper. 

 

 

 

 

 

 

 

 

 

 

 

 

0

10

20

30

40

50

60

0 3 6 9 12 15

M
EC

H
A

N
IC

A
L 

EF
FI

C
IE

N
C

Y 

LOAD

MECHANICAL EFFICIENCY  Vs  LOAD

DIESEL ADDITIVES

0

10

20

30

40

50

60

70

80

0 3 6 9 12 15

V
O

LU
M

ET
R

IC
 E

FF
IC

IE
N

C
Y 

 

LOAD

VOLUMETRIC EFFICIENCY  VS  LOAD

DIESEL ADDITIVES

http://www.jetir.org/


© 2019 JETIR May 2019, Volume 6, Issue 5                                                              www.jetir.org (ISSN-2349-5162) 

JETIR1905M75 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 472 
 

REFERENCES 

[1] DeLucaLT, GalfettiL,SeveriniF,MedaL,MarraG,VorozhtsovAB,etal.BurningofTnano aluminized composite rocket propellants. 

Combust, ExplosShockWavesT2005;41:680-692. 

[2]SajithV, Sobhan CB, Peterson GP. Experimental investigation sonthe effects ofceriumToxidenano particle fuel additives on 

biodiesel. Adv. MechEng 2010; ID; 581407:1–6. 

[3]ShaafiT, SairamK, GopinathA, KumaresanG, VelrajR. Effect of dispersion of variousTnano additives on the performance and 

emission characteristics of a CI engine fueled withTdiesel,biodiesel and blends - Areview. Renewand Sust Energy Rev 2015; 49: 

563–73. 

[4]Saxena V, Kumar N, SaxenaVK. A comprehensive ereview on combustion and stabilityTaspects of metal nano particles and its 

additive effect on diesel and biodiesel fueled C.ITengine. Renew and Sust Energy Rev2017;70:563–88. 

[5]Yuvarajan D, Venkata Ramana M. Experimental analys is on neatmustardoilmethy lesterTsubjected to ultrasonic ationand 

microwave irradiation in fourstroke single cylinderTdiesel engine. JMechSciTechnol2016;30 (1): 437–46. 

[6]Sajeevan A C, Sajith V. Research article diesel engine emission reduction using catalyticTnanoparticles: anexperimental 

investigation. JEng2013:1–9 

[7]SivalakshmiTS,TBalusamyTT.TEffectTofTbiodieselTandTitsTblendsTwithTdiethylTetherTonTtheTcombustion,Tperformance

TandTemissionsTfromTaTdieselTengine.TFuelT2013;106:106–10. 

[8]ChenTH,TWangTJ,TShuaiTS,TChenTW.TStudyTofToxygenatedTbiomassTfuelTblendsTonTaTdieselTengine.TFuelT2008;8

7:3462–8. 

[9]TShihadehA,THochgrebTS.DieselengineTcombustionTofbiomassTpyrolysisoils.EnergyTFuelsT2000;14(2):260–74. 

[10]TKumarTMS,TRameshTA,TNagalingamTB.TAnTexperimentalTcomparisonTofTmethodsTtoTuseTmethanolTandTjatropha

ToilTinTaTcompressionTignitionTengine.TBiomassTBioenergy 

[11]TMbarawaTMakame.TTheTeffectTofTcloveToilTandTdieselTfuelTblendsTonTtheTengineTperformanceTandTexhaustTemi

ssionsTofTaTcompression-ignitionTengine.TBiomassTBioenergyT2010;34(11):1555–61. 

[12]TKaravalakisTG,TStournasTS,TKaronisTD.TEvaluationTofTtheToxidationTstabilityTofTdiesel/TbiodieselTblends.TFuelT2

010;89:2483–9. 

[13]TKhusnutdinovTR,TShchadnevaTN,TMayakovaTYu.TMethylationTofTphenolTandTitsTderivativeswithdimethylcarbonatei

nthepresenceofMn(CO),W(CO),andCo(CO).TRuss.TJ.TOrgan.TChem.T2015;51(3). 

[14]THossainTAK,TDaviesTPA.TpyrolysisTliquidsTandTgasesTasTalternativeTfuelsTinTinternalTcombustionTengines-

aTreview.TRenewTSustainTEnergyTRevT2013;21:165–89. 

[15]TKumarTMS,TRameshTA,TNagalingamTB.TAnTexperimentalTcomparisonTofTmethodsTtoTuseTmethanolTandTjatropha

ToilTinTaTcompressionTignitionTengine.TBiomassTBioenergyT2003;25:309–18. 

 
 

 

http://www.jetir.org/

