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Abstract--- World today facing challenge of energy 

depletion and environmental pollution. The transport sector 

in India is major energy consuming sector. The dependence 

on fossil fuels in road transport sector is deep routed and its 

increasing exponentially as the number of vehicles on road 

is shooting up. . Many alternate fuels like Alcohols, 

Biodiesel, methanol, ethanol, LPG,CNG have already been 

commercialized in transport sector. In this context, Sesame 

oil is used as a blended fuel with Diesel with different 

concentration like 20%, 30% and 40%.The best blend was 

found from the analysis. It was found that the performance 

characteristics are decreased and emission of different gases 

like HC, CO, CO2 was increased. So DMC (Dimethyl 

carbonate) was added to improve performance and reduce 

emission characteristics. The DMC was added in 

concentration of 5%, 10% and 15%. 
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I. INTRODUCTION 

World today facing challenge of energy depletion and 

environmental pollution. The transport sector in India is 

major energy consuming sector. Many   researchers   have   

studied   the   use o f  vegetable oils in diesel engines. The 

vegetable oils like sunflower, soybean, cottonseed, rapeseed 

and peanut oils etc. are considered as potential alternative 

fuels for diesel engines. Vegetable  oils  present  a  very  

promising  alternative  to diesel  oil  since  they   are   

renewable   and   have   similar properties. Shailaja.M et al 

conducted Performance Evaluation of a Diesel Engine with 

Sesame Oil Biodiesel and its Blends with Diesel. Sesame oil 

bio diesel is proved potentially suitable as fuel for a diesel 

engine. Performance and emissions are better with sesame 

biodiesel operation compared to diesel operation. Using the 

biodiesel in the diesel engine no engine modification are 

required [1]. 

Kazi Mostafijur et al conducted test on Bodiesel 

from Jatropha Oil as an Alternative Fuel for Diesel Engine. 

According to obtained results, improved lubricity, higher 

cetane number, cleaner emissions (except for NOx), reduced 

global warming, and enhanced rural development [4]. 

Gaurav Dwivedi et al Performance Evaluation of 

Diesel Engine Using Biodiesel from Pongamia Oil. In case 

of B100 pongamia biodiesel  BSFC was about 30.4 % higher 

than diesel at full load .The reason behind that is property of 

biodiesel such as low volatility, slightly higher viscosity and 

higher density compare to diesel so its results in to low 

efficiency and lead to slow combustion[2].    

Shashi kumar Jain et al studied technical 

Sustainability of Biodiesel and Its Blends with Diesel in C.I. 

Engines. According to obtained result biodiesel fuel have 

poor oxidation stability in order to maintain it we must 

improve it, as result we can eliminate sedimentation and gum 

formation as well as corrosion and plugging in injection 

pumps and fuel lines in engine [3]. 

D.C. Rakopoulos et al evaluate the effects of using 

blends of DMC (Dimethyl Carbonate) with conventional 

diesel fuel, with 5% and 10% (by vol.) DMC (Dimethyl 

Carbonate), on the performance and exhaust emissions of a 

fully instrumented diesel engine. Fuel consumption, exhaust 

smokiness and exhaust regulated gas emissions such as 

nitrogen oxides, carbon monoxide and total unburned 

hydrocarbons are measured. The differences in the measured 

performance and exhaust emissions of the two DMC 

(Dimethyl Carbonate)–diesel fuel blends from the baseline 

operation of the engine, i.e. when working with neat diesel 

fuel, are determined and compared. Theoretical aspects of 

diesel engine combustion combined with the widely differing 

physical and chemical properties of the DMC (Dimethyl 

Carbonate) against those for the diesel fuel, are used to aid 

the correct interpretation of the observed engine behavior [7]. 

Magı n Lapuerta et al  studied that emissions from 

the blending of diesel bio-DMC (Dimethyl Carbonate) in an 

automotive diesel engine in this study they were taken the 

reading of Diesel emissions measured from an automotive 

engine using anhydrous bio-DMC (Dimethyl Carbonate) 

blended with conventional diesel, with 10% DMC (Dimethyl 

Carbonate) in volume and no additives. The resulting 

emissions have been compared with those from pure diesel. 

With a blend of 10% bio-DMC (Dimethyl Carbonate) in 

diesel fuel in volume, with no additives, has proved that e-

diesel blends could be an attractive alternative to partially 

substitute fossil fuels and to reduce particulate matter 

emissions, with no penalty in other gaseous emissions [5].  

The Effect of Bio-diesel, DMC (Dimethyl 

Carbonate) and Diesel Fuel Blends on the Performance and 

exhaust Emissions in A DI Diesel Engine was studied by 

Graboski MS in this study, blends of No. 2 diesel fuel and 

DMC (Dimethyl Carbonate) with rapeseed oil and soybean 

oil methyl esters were tested in a four-stroke, four-cylinder, 

direct injection (DI) diesel engine. Tests were performed 

using diesel fuel + rapeseed oil + DMC (Dimethyl 

Carbonate) (DRE) blends and diesel fuel + soybean oil + 

DMC (Dimethyl Carbonate) (DSE) blends at different engine 

speeds and full load operating conditions and the results were 

compared with neat diesel fuel. According to obtained 

results, brake torque was decreased and the BSFC was 

increased with DRE and DSE fuel blends because of their 

lower heating value. Smoke level and CO and HC emissions 

were decreased. However, NOx emissions were increased 

with blends of DRE and DSE compared to neat diesel fuel 

[6]. 
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II. COMPARITION OF PROPERTIES 

PROPERTY DIESEL SESAME OIL 

Heating Value 

(KJ/Kg) 

42,900 39,300 

Density (Kg/l) 0.815 0.913 

Flash point 
o
C 58 265 

Viscosity (mm
2
/s) 4.3 35.5 

Cetane Number 47 40.2 

III. EXPERIMENTAL SET UP 

Fig.1 shows the experimental set up. A single-cylinder, 4-

Stroke, water-cooled diesel engine of 5 hp rated power is 

considered for the experimentation. The engine is coupled to 

a rope brake dynamometer through a load cell. The 

schematic layout of the experimental set up is shown in 

below Fig. A stationary, 5 hp direct injection diesel engine is 

used to conduct experiments. Its specifications are given in 

Table II. Concentrations of CO and UHC are measured using 

Exhaust gas analyzer. Air suction rate and exhaust airflow 

rates are measured with the help of an air velocity meter. 

Temperatures at the inlet and exhaust valves were monitored 

using thermocouples. Automatically increases with increase 

of speed and vice versa so that steady speed conditions are 

more easily achieved. 

IV. EXPERIMENTAL PROCEDURE 

First of all, the readings are taken with diesel fuel with 

different loading condition. The sesame oil is added in the 

concentration of 20%, 30% and 40% with Diesel. The best 

blend were selected and DMC is added in the best achived 

blend with the concentration of 5 %, 10 % and 15%. DMC 

used as oxygenated additives to improve efficiency and to 

reduce emission.   

TABLE 2  ENGINE SPEFICATION 

Parameter Details 

Engine 
Single Cylinder High Speed 

Diesel Engine 

Cooling Water cooled 

Bore × Stroke 80 mm × 110 mm 

Compression ration 16 : 1 

Maximum Power 5 hp or 3.7 kw 

Rated speed 1500 rpm 

Capacity 553 CC 

 
Fig.1: Experimental set up 

V. RESULT ANALYSIS 

 Performance Analysis. A.

1) Fuel Consumption: 

Fig. 2 shows the fuel consumption varies with the engine 

power. Less fuel consumption indicates better fuel quality. 

The fuel consumption increase with increase in break power. 

Sesame oil is added as a blended fuel in proportion of 20%, 

30% and 40%.There is an increase in fuel consumption 

found.The increase in fuel consumption is due to the 

improper mixture and low calorific value of the blend.30S 

70D blend found less fuel consumption compared to 20S 

80D and 40S 60D blends but it is higher compared to Diesel. 

DMC (Dimethyl carbonate) is added in the concentration of 

5%,10% and 15%. DMC is an oxygenated additive so it is 

added for  

 
Fig. 2: Fuel Consumption VS Brake Power 

better combustion. Fuel consumption found increasing with 

increase in concentration of DMC in the blend. 95DS 5DMC 

found less fuel consumption compared to 90DS 10DMC and 

85DS 15DMC But it is found higher compared to Diesel 

Fuel. Because DMC is a good oxygenated additive so the 

combustion process will be better. 

2) Specific Fuel Consumption: 

Fig.3 shows the variation of specific fuel consumption with 

brake power at various blend concentration in the diesel. 

The specific fuel consumption decrease with increase engine 

power but it is increase compared to Diesel. The SFC of 30S 

70D found lower compared to20S 80D and 40S 60D but 

found higher compared to Diesel. The specific fuel 

consumption is found lower in 95DS 5DMC compared to 

90DS 10DMC 85DS 15DMC but found higher compared to 

diesel. Because specific fuel consumption depends upon fuel 

consumption. 

Fig.4 shows variation of brake thermal efficiency 

with brake power. The break thermal efficiency increased 

with increased  

in the break power. The break thermal efficiency 

found increased with increase in sesame oil concentration 

compare to Diesel. The brake thermal efficiency found 32% 

at full load condition for diesel fuel.The brake thermal 

efficiency of 30S 70D found 15%, 24%, 28% and 31% 

respectively which is higher than  20S 80D and 40S 

60D.This may be due to better fuel mixture. The break 

thermal efficiency of 90DS 10DMC found slightly higher 

compared to 95DS 5DMC and 85DS 15DMC but found less 
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compared to Diesel. The reason may be the complete 

combustion due to the additives. 

 
Fig. 3: Specific Fuel Consumption VS Brake Power. 

3) Brake Thermal Efficiency: 

 
Fig. 4: Brake Thermal Efficiency VS Brake Power. 

4) Mechanical Efficiency: 

Fig.5 shows variation of mechanical efficiency with Brake 

power. The mechanical efficiency of 30S 70D found higher 

compared to 20S 80D and Diesel fuel but it is slightly lower 

than 40S 60D. If DMC is added than the mechanical 

efficiency of 85DS 15 DMC found higher compared to other 

DMC blends. It is seen that the mechanical efficiency of 85 

DS 15DMC also found higher compared to Diesel. This may 

be due to the higher fuel consumption compared to diesel 

and all other blends. 

 

            Fig.5 Mechanical Efficiency VS  Brake Power. 

   Emission Analysis. B.

1) Exhaust Gas Temperature: 

Fig.6 shows the variation of exhaust gas temperature  with 

brake power. From graph, it is seen that the exhaust gas 

temperature increases with increasing load. It is also 

increase with  increasing concentration of sesame oil in 

Diesel. The reason may be poor volatility and high 

viscosity.The increase may also indicate the higher NOx 

concentration in the exhaust emission. 

 
Fig. 6:  Exhaust Gas Temperature VS  Brake Power. 

2) Carbon Monoxide (CO) Emission: 

Fig.7 shows the variation of Carbon Monoxide (CO) with 

Load.CO emission increase with increase in load for Diesel. 

With the increase in the concentration of sesame oil, CO 

emission again increases. The increase in CO emission is 

due to the poor mixture formation of sesame oil and diesel 

blend and insufficient combustion due to high viscosity and 

poor volatility. CO emission slightly decreases with the 

addition of DMC in Diesel sesame oil blend. In 95DS 

5DMC blend, emission of CO found lower compare ton 

90DS 10DMC and 85DS 15DMC. 

 
Fig. 7: Carbon Monoxide Emission VS Brake Power. 

 
        Fig. 8: HC (Hydro Carbon) Emission VS  Brake Power. 
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3) HC Emission: 

Fig.8 shows the variation of HC with Load. HC emission 

increase with the increase of sesame oil concentration in 

Sesame oil-Diesel Blend Compared to diesel. The reason for 

Higher HC emissions may be due to higher viscosity, 

density and poor volatility and rich fuel mixture. TPO is 

aromatics in nature which results in higher unburnt 

hydrocarbon emissions. As DMC is added, HC emissions 

slightly decrease with increase in concentration of DMC in 

Diesel-Sesame oil blend. In 95DS 5DMC blend, emission of 

HC found lower compared 90DS 10DMC and 85DS 

15DMC.Because there is a complete combustion due to 

addition of DMC. 

4) Carbon Dioxide (CO2) Emission: 

Fig.9 shows the variation of Carbon dioxide (CO2) with 

Load. With the increase in the concentration of sesame oil, 

(CO2)  emission again increases. (CO2) emission increase 

with increase in load for Diesel. If DMC is added than 

(CO2)  emission slightly decrease in 95DS 5DMC blend 

compared to 90DS 10DMC and 85DS 15DMC blend.This 

may be due to the better combustion due to the addition of 

DMC. 

  
Fig. 9: Carbon Dioxide Emission VS Brake Power. 

5) NOx (Nitrogen Oxides) Emission: 

NOx emission increase with increase in brake power. Higher 

NOx is the reason of high exhaust temperature.Fig.6.9 shows 

the variation of NOx with brake power. If 5 DMC is added 

to the Diesel-Sesame oil blends, the NOx emission found 

slightly lower compared to Diesel at initial Loading 

condition. The higher temperatures of combustion and the 

presence of fuel oxygen with the blend combustion caused 

higher NOx emissions. 

 
Fig. 10:  NOx (Nitrogen Oxides) Emission VS Brake Power. 

VI. CONCLUSIONS 

 It is concluded that the performance characteristic of 

sesame oil-diesel blend decrease and emission increase 

compared to Diesel fuel.  

 The fuel consumption of 30S 70D blend found less 

compared to 20S 80D and 40s 60D. 

 Brake thermal efficiency of 30S 70D blend also found 

higher compared to 20S 80D and 40s 60D. 

 If DMC (Dimethyl carbonate) is added to 30S 70D 

blend, the fuel consumption of (30S 70D) 95DS 5DMC 

also found less compared to 10% and 15% DMC blend. 

 If DMC (Dimethyl carbonate) is added to 30S 70D 

blend, the emission of (30S 70D)95DS 5DMC also 

found less compared to 10% and 15% DMC blends. 

The CO, HC, CO2 emissions are reduced. The reason 

may be DMC is a good oxygenated additive. 

 Abbreviations and Acronyms A.

D Diesel 

S Sesame oil 

DMC Dimethyl Carbonate 

DS Blend of Diesel and Sesame oil 

20S 80D Blend of 20% Sesame oil and 80% Diesel 

30S 70D Blend of 30% Sesame oil and 70% Diesel 

40S 60D Blend of 40% Sesame oil and 60% Diesel 

95DS 5DMC 95% Diesel-sesame oil blend and 5% DMC 

90DS 10DMC 90% Diesel-sesame oil blend and 10% DMC 

85DS 15DMC 85% Diesel-sesame oil blend and 15% DMC 
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