
Journal of Chemical and Pharmaceutical SciencesISSN: 0974-2115 

JCHPS Special Issue 5: October 2016 www.jchps.com Page 305 

Performance and Emission Analysis on C.I Engine with Neem Oil Bio 

Diesel at Different Load Conditions 
Saikiran*, V. Sakthimurugan 

Department of Automobile Engineering, Saveetha School of Engineering, Saveetha University, Chennai 602 105  

*Corresponding author: E-Mail: Saik46967@gmail.com 

ABSTRACT 

 In the present days the price and the usage of petroleum products are increased more and more due to this 

search of alternative fuels as gained more importance in order to replace it. Coming to the diesel engines the best 

alternative fuel is bio diesel because it can used directly without changing the engine modification .The methyl 

ester of vegetable oils are known as bio diesel .That means the acids present in vegetable oil are mainly responsible 

for the production of bio diesel. The methyl ester of neem oil can be derived through trans esterification process. 

The experiment has carried out to examine the properties of palm oil bio diesel performance and emission of 

engines with different blends at different load conditions (20% load, 40% load, 60% load, 100% load) and the 

result obtained are compared with diesel (Base line test values). A variable geometric turbine diesel engine is used 

for performance analysis. The main considered for the analysis specific fuel consumption break  power and break 

thermal efficiency .Five gas smoke analyzer and smoke meter were used for emission analysis .The parameter 

consider for the emission analysis were percentages of carbon  monoxide  and nitrogen oxides ,because those are 

very dangerous gases. 
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1. INTRODUCTION 

Biodiesel is made up of almost 10% oxygen, making it a naturally "oxygenated" fuel. It is obtained by 

reaction of vegetable oil with alcohol in presence of catalyst. Burning fuels derived from vegetable oils does not 

contribute any additional CO2 to the atmosphere, as the carbon released is the same as the carbon absorbed by the 

plants as they grow. Using vegetable oils is therefore beneficial to the environment, economy and to the 

atmosphere.   

Literature Review: The Blends are 15%, 20% and 25% of neem oil are used. Smoke test and viscosity experiment 

are made for all these bio diesel combinations and performance test was carried out. Because the  results are 

observed and compare all of the graphs and discovered that the break thermal and mechanical effective for B20 is 

ready 30.29% and 92.34% that are larger  B20 has bigger effective combo and grate cooling influence, when in 

comparison with different mixtures. Smoke test proved that the B20 blend has the mine to the pure diesel which 

has 30.2%. 

The increasing industrialization and motorization of the arena has led to a steep rise for the demand of 

petroleum products. Accordingly, it is vital to seem for replacement fuels, which may also be comprised of 

substances available within the nation. In this paper, biodiesel performance checking out is completed in C.I. 

Engine. Biodiesel has been ready from NEEM oil via mechanical stirring process and evaluation additionally has 

been made with diesel. The performances of this biodiesels had been confirmed by means of the efficiency 

parameters like torque, brake vigour, brake thermal effective and brake designated fuel consumption, brake 

specific power consumption, exhaust gas temperature, air gas ratio and emission characteristics like smoke opacity.  

 To be trained the feasibility of utilising two safe to eat plant oils mustard  and neem as diesel substitute a 

comparative be taught on their combustion traits on a C.I. Engine were made. Oils had been esterified before 

blending with pure diesel within the ratio of 10: ninety, 15: eighty five, 20: eighty, and 25: seventy five by 

quantity. Pure diesel was once used as manipulate. Studies have printed that on mixing vegetable oils with diesel a 

top notch improvement of their bodily and chemical houses used to be determined. Cetane number got here to be 

very practically pure diesel. Engine (C.I.) used to be run at special hundred at a constant velocity (1500 rpm 

separately on each and every mixture and also on pure diesel. Outcome have indicated that engine run at 20% 

combo of oils showed closer efficiency to pure diesel. Nonetheless, mustard oil at 20% combination with diesel 

gave quality 

The contribution of neem as a supply for biodiesel creation might be of great value within the coming day. 

In India Neem tree is a largely grown up termed as a divine tree as a result of its extensive relevance in many areas 

of study. Neem is a significant tree growing about 25 m in peak with semi-straight to straight trunk, 3 m in girth 

and spreading branches forming extensive crown, starts fruiting after three-5 years. From the tenth 12months 

onwards it could actually produce as much as 50 Kg of fruits annually. The tree has adaptability to a vast range of 

climatic, topographic reasons. It prospers good in dry, stony shallow soils and even on soils having difficult 

calcareous or clay pan, at a shallow depth. Neem tree requires little water and a lot of sunlight and rainfall within 

the range of 450 to 1200 mm with vast temperature range of 0°C to 40. However, it has been presented 

efficaciously even in areas where the rainfall is as low as 150 to 250 mm .It grows on just about all types of soil 
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including clayey, saline and alkaline soil, but does good on black cotton soils and deep good drained soil with 

excellent sub-soil water. 

The Biodiesel construction from neem oil is discussed, which is monoester produced utilizing Trans 

esterification process residences and pollutant emissions characteristics beneath unique biodiesel percentages have 

been also studied. The results indicates that the biodiesel produced utilising neem oil could diminish Carbon 

monoxide and smoke emissions significantly while the Nitrogen oxide emission modified reasonably. 

Commercial Bio Diesel Technologies: The currently used technologies for producing biodiesel can be classified 

into three following categories: 

 Base catalyzed trans esterification with refined oils 

 Base catalyzed trans esterification with low fatty acid greases and fats 

 Esterification followed by trans esterification of lower or high free fatty acids. 

Any of those techniques can be selected to supply biodiesel relying upon the traits of feed oil inventory. 

Biodiesel produced meets standard requisites (ASTM / European / BIS proposed) via all three methods. 

2. EXPERIMENTS 

Vegetable oils efficiency is just like that bought with diesel oil as per experiments the implemented with 

the aid of many research employees. Experiments were initially applied on the air-cooled diesel engine utilising 

diesel because the gas to provide baseline data. And then the tests have been carried out utilising Neem oil. The 

engine is started and allowed to heat up for about 15 minutes. The engine is proven underneath extraordinary load 

stipulations for a consistent pace of 1500 rpm. The time taken for 10cc of fuel consumption is famous for each load 

for Neem oil. 

3. RESULTS AND DISCUSSION 

  
Figure.1. Brake thermal efficency vs  brake power Figure.2. Air fuel ratio vs brake power 

  
Figure.3. Brake specific fuel consumption Figure.4. Mechanical efficiency vs brake horse 

power 

  
Figure.5. Volumetric efficiency vs brake horse 

power 

Figure.6. Exhaust temperature vs brake horse power 

Brake thermal Efficiency: It is determined that smash thermal efficiency for blends of neem oil and diesel oil is 

bigger than that of pure diesel in the course of engine operation. 

Air-Fuel ratio: Air gas ratio for more than a few plenty of an engine operation with combination of gasoline is 

famous. It's visible that 20% neem oil and eighty% diesel has extra air gasoline ratio in comparison with diesel. 
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Brake specific Fuel Consumption: Designated gasoline consumption for more than a few plenty of an engine is 

noted. It is discovered that for close to all hundreds, the exact fuel consumption rather lowered with broaden in 

combo number. 

Mechanical Efficiency: Mechanical efficiency for various a number of an engine operation with blend of gas is 

noted. It is noticeable that 20% neem oil and eighty% diesel has extra mechanical efficiency in comparison with 

diesel and with other blends. 

Volumetric Efficiency: It's determined that volumetric efficiency is excessive for B20 when put next with diesel 

at no load and at maximum. 

Exhaust Temperature: Exhaust temperature for quite a lot of plenty of an engine operation with combo of gas is 

famous. It's discovered that, B20 (20% neem oil and 80% diesel) has less exhaust temperature at maximum load 

when compared with diesel. 

Indicated thermal efficiency: It's located that indicated thermal efficiency is extra for B20 (20% neem oil and 

eighty% diesel) in comparison with diesel at highest load. 

Percentage of smoke vs Load: Percent of smoke is more for diesel than compare to Neem at no load. 

4. CONCLUSION 

It's viable to exchange fossil gasoline (diesel) with all its fiscal and ecological disadvantages, with Neem 

Bio Diesel which is renewable and quite simply on hand The above test leads to an inference that, B20 (20% neem 

oil + 80% diesel) has the fine performance traits which are defined under:  

 Brake thermal and Mechanical efficiencies for B20 is set 30.29% and ninety two.34% which can be larger 

when put next with pure diesel and this characteristics implies that highest thermal input from fuel is changed into 

mechanical work thus making this combination more efficient. Indicated thermal efficiency of B20 is high when in 

comparison with diesel and hence highest capabilities warmth would be delivered as work. Exhaust temperature of 

B20 has least worth, accordingly lifetime of engine accessories may also be multiplied. Volumetric efficiency of 

B20 is more when in comparison with pure diesel, engine output may also be increased. Air gasoline ratio for B20 

is higher i.e., extra air is drawn into it which results in excessive effective combustion and bigger cooling 

influence. Additionally, the smoke scan carried out indicates that B20 combination has the least NOx emissions 

i.e., 24.6% when in comparison with the pure diesel which has 30.6% NOx emissions. Therefore it may be 

concluded that, as B20 has probably the most compatible characteristics, it's most excellent and suggestible to 

appoint in automobiles.                            
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