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Abstract: Introducing Biodiesel as an option with customary diesel fuel produced using sustainable assets, for example, non-

palatable vegetable oils are a promising fuel in future. The oil removed from seeds is converted as "Biodiesel." No real motor change 

is required to utilize biodiesel set up of oil based diesel. Biodiesel can be mixed with oil based diesel in any extent to achieve the 

required advanced execution of motor. The intriguing truth depends on the properties of biodiesel that it is created from an 

inexhaustible residential source, its capability to diminish fumes outflows. The environmental change is by and by a vital component 

of vitality utilizes and improvement Biodiesel is considered "atmosphere unbiased" on the grounds that the greater part of the carbon 

dioxide discharged amid utilization had been sequestered out of the air amid trim development. The utilization of biodiesel produces 

promising outcomes, for example, bring down outflows of unburned hydrocarbons, carbon monoxide, and particulate issue. Fuel 

utilization on the planet especially in creating nations has been developing at disturbing rate. Oil costs moving toward record highs 

and they will drain inside couple of decades; plainly more should be possible to use local non-consumable oils while upgrading our 

vitality security. The monetary advantages incorporate advancing agribusiness divisions including India is known for its rich 

vegetation, enormous business openings in estate and preparing. 
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B75, B100, Carbon dioxide. 

 

I. INTRODUCTION 

 

The use of alternative fuels is very important in the current energy scenario because it is a fundamental source for economic 

improvement of any country. The alternative fuel plays an important role to meet the energy requirements and emission standards in 

the field of internal combustion engine. Many studies affirmed that the usage of raw vegetable oil as a fuel creates sticking of piston 

rings, injector nozzle chocking and dilution of crank case oil. Although, the problems could be fixed by the chemical treatment 

(transesterfication) of vegetable oil, still the biodiesel faces some challenges to be used as diesel substitutions in I.C. engines. The 

major disadvantages of biodiesel usage in diesel are its higher viscosity and poor volatility. HC outflows are seen to be low with all 

energizes with LHR motor identified with standard fuel activity. The CO discharges are very equivalent with diesel fuel. The 

examination chip away at a turbocharged DI diesel motor demonstrates that, the oxygen enhanced air and EGR systems were utilized 

to deliver bring down NOx and smoke outflows than ordinary diesel motor under same fuel amount and quality.  
 

II. Materials and Methods 

 

2.1 TRANSESTERIFICATION 

 

Transesterification on a very basic level depends on the measure of alcohol and impulse, weight, time, FFA and measure of 

water. Oils with far reaching measure of free unsaturated fat are difficult to experience the change strategy since it will shape 

chemical course of action in proximity of the driving force. This further keeps partition of methyl ester from glycerol. Figure1 given 

underneath moderates the Transesterification response process. 

 

2.2Fuel Preparation 

 

Rape seed methyl ester biodiesel was prepared through transesterification process from rape seed oil which was extracted 

from rape seed. The arrangement of methyl ester by transesterification of rapeseed oil requires crude oil. A response time of an hour 

and response temperature of 650C was required to fruition of response and development of ester. 

The mix was blended interminably and after that allowed to settle down under gravity in the disengaging channel. Two 

unmistakable layers found after gravity in a making due with 24 hours. The upper layer was of ester and the lower layer was of 

glycerol. The lower layer was limited out and the ester was blended with some refined water to exhaust the main impetus appear in 
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ester and permit settling under gravity for an additional 24 hours. The fuel blend was organized just before beginning the examination 

to ensure the mix homogeneity.     

          

 

Table 1. Properties of Diesel and Rapeseed Methyl Ester and Rapeseed Oil 

 
 
 

 

 

 

 

 

 

 

 

 

 

2.3 Rapeseed Methyl Ester (RSME) Is a Biodiesel 

 

 It is discovered that every one of the properties of the Rapeseed Methyl ester are inside the cut-off points of the American 

Culture for Testing and Materials (ASTM) for bio-diesel. Thus, we can say that Rapeseed Methyl Ester is a biodiesel. The word 

Biodiesel and RSME in this report will represent Rapeseed Methyl Ester‖. The RSME blends can be represented as B2 (25% 

Rapeseed Methyl Ester + 75% Diesel), B50 (50% Rapeseed Methyl Ester +50% Diesel), B75 (75% Rapeseed Methyl Ester + 25% 

Diesel), B100 (100% Biodiesel). 

 

III. TESTING OF RAPESEED METHYL ESTER IN STATIONARY ENGINES 

3.1 Test Engine 

 

The motor was straightforwardly coupled to a whirlpool current dynamometer adaptable coupling. The yield of the swirl 

current dynamometer was settled to a straight check stack cell for estimating the heap connected to the motor. A gas analyzer was 

utilized for the estimation of carbon monoxide (CO), oxides of nitrogen (NOx), unburned hydrocarbons (HC), oxygen (O2) and carbon 

dioxide too. CO was estimated as rate volume and NOx, HC was estimated in N-Hexane proportionate, parts per million (ppm). A glass 

burette was given at fuel tank to the estimation of fuel utilization by volume every moment. 

 

 
Fig.1: schematic diagram of the experimental set-up 

 

Table 2. Test Engine Descriptions 

PARTICULARS DESCRIPTION 

Engine type Four stroke   

 

Cylinder Used Single 

Cooling System Vertical Water Cooled 

Bore diameter 80mm 

Stroke length 120mm 

Rated speed 1500 rpm 

Rated power 3.67 KV 

Properties Diesel Fuel Rapeseed Oil Rapeseed Methyl 

Ester 

Density (kg/m3) 830 917 890 

Calorific Value (kJ/kg) 44,000 32,000 37,000 

Kinematic Viscosity @ 20o C 2.9 10 6 

Cetane Number 45-50 50-58 45-59 

Flash Point o C 45 217 110 
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Compression ratio 16.5:1 

Dynamometer Eddy current type 

 

3.2 Test Procedure for Stationary Engine 

 

 Tests were driven from no load to the assessed stack and the readings were taken at 5 particular weights. The engine was 

worked for15 minutes at each pile to settle (lubing up oil temperature was kept up between 85 - 90°C) the motor. The motor was first 

powered with diesel oil and afterward with Rapeseed methyl ester and Rapeseed methyl ester mix. Ignition and emanation parameters 

were recorded at different burdens. At each heap, the trial was rehashed three times to check the repeatability of estimations which was 

observed to be great i.e. 99.9 % for the deliberate wrench points and 99.6 % for weight. The aggregate fuel utilization for every trial 

was around 1.3 liters. At first the test was led with diesel and ignition parameters were recorded at each test condition. At each 

condition, the motor was permitted to accomplish the enduring state condition and the readings were taken. At that point the motor was 

energized with Rapeseed methyl ester and Rapeseed methyl ester mix and a comparative strategy as that of diesel was taken after to 

record the burning and discharge parameters. 

 

IV. RESULTS AND DISCUSSION 

4.1 NOx Emission 

 

 

       Fig.2: variation in NOX emission 

 

 Rapeseed Oil Methyl Ester and Rapeseed Oil Methyl Ester blend supplies additional oxygen inside the combustion chamber 

during fuel injection. It will expand those procurement of spare component toward higher burning temperatures on respond with 

synthetic component should make night. In examination will oil methyl radical natural compound mix, those component substance 

clinched alongside oil methyl radical natural compound may be higher that finishes dependent upon in the following night emanation 

over oil methyl radical natural compound blend in whatever deference rate.  

 

4.2 Hydrocarbon Emission 

 

 
Fig.3: variation in HC emission 
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 Rapeseed Oil Methyl Ester has higher unsaturated fatty acids which promotes oxidation process in the combustion chamber. 

This results in higher reduction of HC emission for Rapeseed Oil Methyl Ester and Rapeseed Oil Methyl Ester blend than diesel. 

 

4.3 CO Emission 

 
Fig.4: variation in CO emission 

 
 CO emissions of Rapeseed Oil Methyl Ester and Rapeseed Oil Methyl Ester blend are marginally higher than that of diesel. 

This may be due to the result of thermal oxidation of HC at the later stage of combustion process. During this process the unburned 

hydrocarbons are burned in the presence of oxidizing species to form gaseous CO. Higher unsaturated fatty acids present in Rapeseed 

Oil Methyl Ester and Rapeseed Oil Methyl Ester blend may enhance the oxidation process and oxidize the HC partially to form gaseous 

CO. 

 

4.4 Smoke 

 

 
Fig.5: variation in smoke% 

 
 The composition of the biodiesel increases the smoke production gradually increases and the load increases the smoke 

production will increase about 60-65% for 1/4 increase in load of engine. It is highest for pure biodiesel because of high viscosity, low 

volatility, and high density, low heat content and heavy molecular structure in comparison to that of diesel which may cause incomplete 

combustion because of lack of oxygen at highest load. 

 

V. CONCLUSION 

 

From the performance, emission and combustion characteristics of diesel, Rapeseed Oil Methyl Ester and Rapeseed Oil Methyl 

Ester blend it is inferred that  

1. Rapeseed oil methyl ester Furthermore rapeseed oil methyl ester mix demonstrate diminished HC emission, smoke thickness 

Furthermore insignificantly higher CO emission when compared with diesel. 

2. NOx emission of Rapeseed Oil Methyl Ester is high when compared to diesel and Rapeseed Oil Methyl Ester blend and diesel 

having the lowest NOx emission.  
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3. Rapeseed Oil Methyl Ester having higher reduction in smoke density that of Rapeseed Oil Methyl Ester blends with marginal 

increase in NOx emission when used in a stationary engine.  

4. It is desirable to use Rapeseed Oil Methyl Ester and Rapeseed Oil Methyl Ester blend as a fuel for stationary engine 

respectively. It is also observed that Rapeseed Oil Methyl Ester and Rapeseed Oil Methyl Ester blend has the ability to replace diesel 

and a method to reduce the NOx emission with lesser sacrifice on smoke density and thermal efficiency.  

5. Introducing Biodiesel as an alternative to conventional diesel fuel made from renewable resources, such as non-edible vegetable 

oils are a promising fuel in future. The fuel extracted from oilseeds (e.g., Rape Seed Oil) is commonly referred to as "Biodiesel." No 

major engine modifications are required to use biodiesel in place of petroleum-based diesel.  
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