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ABSTRACT 

 

Nowadays, increase in claim for fossil fuels and ecological dangers, has required the world to focus on 

a number of available renewable sources of energy. In recent times, the enormous increase in the usage of 

automobiles has been resulted in excessive demand in petroleum products. Due to such great demand, many 

countries used crude oil as their source for recent decades. Most of the country’s import huge amount of crude 

oil where they can easily available in their country. It gives them a tremendous growth in the field of foreign 

exchange and also results in increasing exhaust emission of the other things. To meet such critical situation, 

alternate source of fuels have to be search like biodiesel. It is a perfect alternate source for the internal 

combustion engines. In this paper an effort is prepared to consider the aptness of Rubber seed oil for diesel 

engine operation, without any alterations in its surviving construction. Hence the innovative process based gain 

product suggests a very auspicious substitute to diesel. The engine operated with diesel and mergers of Rubber 

seed oil based bio-product. The goal of the current study is considering the use of mixtures of Rubber seed oil 

based required product on performance and production features of a diesel engine related to that of diesel. 

Engine performance with biodiesel could not change prominently from that of diesel fuel. The investigational 

out comes demonstrated that the use of Rubber seed oil based biodiesel is worthwhile alternative to diesel. 
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1. INTRODUCTION 

 

The enormous growth in development and motorization in current years has caused in excessive 

demand for petroleum products. Petroleum based fuels are acquired from restricted assets. The price of 

conservative fossil fuel is too high and extra problem on the economy of the importing nations. With crude oil 

reserves estimated to last only for few decades, there has been an active search for alternate fuels. The 

combustion of fossil fuels increases As energy demands increase and fossil fuels are limited, research is focused 

towards different fossil fuels are restricted, research is concentrating towards another. The depletion of crude oil 

would cause a major impact on the transportation sector. The main advantages of using this alternative fuel are 

its renewability, biodegradability and better quality of exhaust gases. It is officially modest and ecologically 

responsive substitute to conventional petro diesel fuel for use in CI engines. The practice of biodiesel decreases 

the requirement on trade in remains energies which last to decrease in accessibility and affordability. 

Consuming Biodiesel can benefit to decrease the world’s dependence on fossil fuels and which also has 

important conservational profits. The ozone (smog) creating prospective of biodiesel hydrocarbons is less than 

diesel fuel. Sulfur emanations are fundamentally eradicated with pure biodiesel. The dissipate emissions of 

sulfur oxides and sulfates from biodiesel are basically disregarded related to diesel.  

 

The cultivation of rubber seed in the world in large quantities is already done and the obtain ability of 

rubber seeds is also great. The oil acquired by devastating these seeds can be used as an alternate fuel and they 

are also non edible. Due to the high FFA content of the oil etherification is done before using it as alternate fuel. 

The emission features and engine presentation are conventional. Also as a result of the high accessibility of 

rubber seed oil the influence of fossil fuel on the world economy can be diminished. If mass construction of oil 
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is completed, it will indulgence the cultivated zone of our country. Other fuels must be easily obtainable at low 

cost, be environment friendly and fulfill energy security needs without sacrificing engines operational 

performance. The countries which are in the developing category, fuels of bio origin offer a practical solution to 

the identical disasters of fossil fuel depletion and environmental deprivation. Nowadays, Biofuels are receiving 

an improved consideration as a consequence of global stress on decrease of greenhouse gases (GHGs) and 

sanitary growth mechanism. Recently, the most capable and effective prime movers are the Diesel engines. 

From the perspective of defending global environment and apprehensions for long - term energy security, it 

develops essential to develop unconventional fuels with possessions equivalent to petroleum based fuels. 

 

Disparate rest of the world, India’s request for diesel fuel is coarsely many times of gasoline therefore 

looking for alternative to mineral diesel is an expected choice. Rubber seed oils are also have heat of 

vaporization, similar energy concentration, and stoichiometric air / fuel proportion with inorganic diesel. 

Moreover they are bio degradable, non-toxic and have a possible to suggestively lessen pollution. Rubber seed 

oil and its byproducts in diesel engines, lead to considerable declines in productions of sulfur dioxides, carbon 

monoxide (CO), poly aromatic hydrocarbon, smoke, particulate matter and noise. Besides, involvement of 

biofuels to greenhouse effect is irrelevant, in the meantime carbon dioxide (CO2) released during combustion is 

recovered in photosynthesis process in plants. Biodiesel decreases the health hazards related with petroleum 

diesel. Biodiesel productions demonstrate reduced levels of complex aromatic hydrocarbons, which have been 

recognized as potential cancer causing compounds. Biodiesel is the principal and only marginal fuel to have a 

widespread estimation of radiation effects and potential health effects acquiesced to the specified organization. 

For these explanations, numerous promotions have been scheduled in many countries to announce and endorse 

the use of biodiesel. 

 

2. LITERATURE REVIEW 

 

S. Senthil Kumar et.al proposed High FFA Rubber Seed oil as an alternative fuel for diesel engine. In this 

work, the use of blends of Rubber seed oil based biodiesel on performance and emission characteristics of a 

diesel engine compared to that of diesel was carried out. Results showed that, the brake specific fuel 

consumption of B00 was lower compared with both B5 and B100 biodiesel. The percentage differences of 

thermal efficiency for B100 and B5 compared with diesel fuel were -9.66 and -3.68% respectively. A significant 

drop in efficiency was found with pure biodiesel when compared with diesel. Total hydrocarbon (THC) 

emissions increased for all fuels as the load increased. The percentage differences of THC emission for B100 

and B5 compared with diesel fuel were 27.78% and -13.89% respectively. B100 produced the highest THC 

emission. B5 fuel produced lower THC emission than diesel fuel. The percentage differences of CO emission 

for B100 and B5 compared with diesel fuel were 20.83% and -12.50% respectively. B5 produced less CO 

emission than B00 under all load conditions. 

 

KulachatePianthong et.al proposed Production of biodiesel from Rubber Seed oil and its effects to engine 

performances. In this work, methyl ester from rubber seed oil blended with diesel by mass ratio of 10% methyl 

ester (B10), 25% methyl ester (B25), 100% methyl ester (neat or B100), and diesel was carried out. Results 

showed that, the torque of the engine using B100 was averagely about 5% lower than that of diesel. The torque 

has tendency to increase with increasing in engine speed and its maximum was at 1900 rpm. The BSFC tends to 

decrease with increasing in engine speed. The B100 engine consumes more fuel than diesel engine averagely 

around 10% at various speeds. The trends of brake thermal efficiency of all fuels were found to increase when 

increasing in engine speed. At low engine speed (1300-1700 rpm), the B100 engine provides the highest thermal 

efficiency and about 5% higher than that of diesel. The B10 and B25 give much closed brake thermal efficiency 

to the diesel. Trends of CO specific emission, in all of fuel tests, were found to decrease when increasing in 

engine speed. When engine speed more than 2000 rpm, the CO specific emission of the B100 engine rises and 

gets higher than that of diesel engine. The B10 and B25 give the CO2 and CO specific emission in between 



        International Journal of Science and Management Studies (IJSMS)        E-ISSN: 2581-5946 

          Volume: 01 Issue: 02                               July to August 2018                        www.ijsmsjournal.org 
 

© 2018, IJSMS        Page 23 

B100 and diesel. For the NOX specific emission, all of fuel engine tests were found to decrease when engine 

speed was increased. The NOX specific emission of methyl ester at 1300-1900 rpm was the highest. 

 

S. N. Harikrishnan et.al proposed direct injection diesel engine using Rubber Seed oil. In this work, the 

performance and emission characteristics of single cylinder four stroke direct injection diesel engine using 

rubber seed oil (RSO) as an alternate fuel is evaluated. Results showed that, with increasing brake power, the 

brake thermal efficiency of the blends was increased. In the case of 75:25 (rubber seed oil: diesel) blend, the 

highest thermal efficiency was observed. Brake thermal efficiency of 50:50 blend closely matches that of diesel 

oil. Blends in the range of 25%R of rubber seed oil resulted in similar exhaust gas temperature values to that of 

the diesel. Smoke increases with increasing load in all cases. The highest value of smoke observed was 25%R, 

was found to closely match that of diesel. P-theta diagram of 100%R was not similar to other blends and of 

diesel. The performance of 100%R was inferior in all load conditions compared to other fuels. The P-theta 

diagram of 25%R was almost similar to that of Diesel with marginal difference in cylinder pressure. The peak 

pressure values of 

25%, 50%, 75% were 73, 73, 72 bars respectively. The highest peak pressure was obtained with 25%, 50% 

blend compared to other fuels. All the net heat release rate of almost all the blends was similar to diesel 

operation with marginal difference in heat release rate. 

 

TaufeequrRahman et.al proposed Performance and combustion characteristics of Rubber Seed biodiesel and its 

blends on diesel engine and LHR engine. In this work, various proportions of rubber seed and diesel (B25, B50, 

B75 and B100) were prepared by Tran’s esterification process on volume basis and used as fuels in a four stroke 

single cylinder direct injection diesel engine to study the performance and emission characteristics of these fuels 

and compared with neat diesel fuel. Results showed that, R25 with LHR has higher brake thermal efficiency 

than normal engine D100. The maximum efficiency obtained in the case of LHR engine fueled with (R25) 

biodiesel at full load was higher by about 2.42% than LHR engine fueled with diesel. The thermal efficiency 

obtained in the case of LHR engine fueled with biodiesel was substantially good enough within the power 

output range of the test engine. The mechanical efficiency of diesel was slightly higher than the rubber seed 

biodiesel in case of normal engine. With increase in the concentration of rubber seed biodiesel in diesel 

decreases the mechanical efficiency. At full load D100 and R25 in LHR has maximum efficiency of 86% and 

80% respectively which were 5.1% and 4.7% higher than D100 and R25 of normal engine. The specific fuel 

consumptions decreased with the increase of brake power. 

 

3. RUBBER SEED FEED AVAILABILITY IN INDIA 

 

According to the quantity of natural rubber production percentage, the countries in the world are categorized as 

Thailand (35%), Indonesia (23%), Malaysia (12%), India (9%), and China (7%). Usual seed production harvests 

vary while the annual rubber seed production possible in India is around 150 kg per hectare.India is one among 

the top ten rubber manufacturing countries in the World and State of Kerala is the foremost in rubber cultivated 

area The Para rubber tree (HeveaBrasiliensis), belongs to the family Euphrobiaceae and the most reasonable 

member of the genus Heavea. The tree is deciduous in nature consuming trifoliate leaves with long stalks. 

Rubber plantation is of unlimited commercial value because of its sap-like extract, known as latex gathered on 

the regular source from its bark which is the principal source of natural rubber. The chief produce of rubber 

plantation is latex. Though, the rubber tree also harvests large volumes of seed, which is underutilized. In India 

only, there are about2 lakh hectares of rubber plantations have been maintained. A regular weight of 160 kg of 

rubber seed is manufactured per notified area of rubber farm. The expected accessibility of rubber seeds in India 

is about 40,000 tons per annum that can produce oil to the tune of about 6000 tons per annum. The oil gratified 

in the rubber seed is coarsely around 30%–40%. The seeds are lobed, each holding seeds, looks like castor seed 

in exterior presence but much larger in extent. Rubber seeds are ellipsoidal in size changing from 25 to 30 mm 

long, mottled brown in color, radiant in look, balancing 2–4 g each. Rubber seeds are gathered together and 
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kernels are detached by breaking them. These kernels are rumpled and oil is extracted by screw pressing and 

then strained. 

 
 

Fig.1: Sample of Rubber seeds 

 

4. ESTERIFICATION OF RUBBER SEED OIL 

 

The process of etherification of rubber seed involves the following steps. It also emerges in the 

preparation of biodiesel from untreated rubber seed oil. The overall process is shown below in fig.2. After 

extraction of oil from seeds and filtering of oil, maintain the raw rubber seed oil up to a temperature of 60°C, 

stirring of mixture is continued for few minutes, about 7grams of NaOH catalyst are dissolved in 125ml menthol 

to prepare alkoxide, which is required to activate the alcohol. The mixture of alcohol-catalyst is transmitted to 

the reactor which contains 320ml; rousing of mixture is persistent for three hours at temperature of 60°C. 

Delivery is completed to condense the vanishing methyl alcohol by fixing the condenser on the top of the 

reactor. Then remove the condensate and stirring is done for half an hour to eradicate the excess methyl alcohol. 

Subsequently a period of three hours, the combination is taken out and dispensed into the unscrambling funnel, 

soon the glycerol constituent of the mixture starts resolving at the bottom. The mixture is permitted to settle by 

gravity in a splitting funnel overnight. It is detected that there are two distinct layers designed; one is wine red 

color at the top & the other being dark brown at the bottom, without troubling the funnel the bottom layer 

detached out, which is glycerol, the layer which is reserved in the funnel is methyl ester of rubber seed oil. The 

upper layer is pure methyl ester that is biodiesel ready to use in diesel engine. 

 

Fig.2: Overall process of Tran’s esterification of rubber seed 

 

5. EXPERIMENTAL SETUP  

 

The experimental test were accompanied on a single cylinder four stroke, obviously articulated ,direct injection 

and water cooled diesel engine test setup (fig-3). The engine progresses an esteemed power of 3.8kW. Engine 

was in progress by hand cranking with diesel fuel supply and endorsed to run at steady state for 10 minutes. The 
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complete set of test was showed at the constant engine speed of 1500 rpm at the designed injection pressure of 

160bar for 0% 25% 50% 75% and full load condition (100%) with diesel and blends of esterifies rubber seed oil 

viz.., B10, B20, B30, B40, B50 and diesel. 

 

 
Fig.3: Experimental setup 

6. RESULTS AND DISCUSSIONS 

 

6.1 Brake Specific Fuel Consumption VS load 

 

Brake specific fuel consumption is the rate of fuel consumption distributed by the rate of power production. 

Brake specific fuel consumptions descend from lower to higher load level. It is related with brake thermal 

efficiency. The fact that diesel has 11% higher caloric value, lower viscosity and better volatility than biodiesel 

ensures better fuel atomization and results in better combustion of the fuel as it is injected into the combustion 

chamber. The brake specific fuel consumption for diesel fuel and rubber seed oil is given below according to the 

load. 

 
Fig.4: BSFC vs load 

 

6.2 Brake Thermal Efficiency VS load  

 

Brake thermal efficiency is the ratio of brake power output to power input. Differences in thermal efficiency 

were small at low load values, but became more obvious at higher load. A significant drop in efficiency was 

found with pure biodiesel when compared with diesel. This may be attributed to the poorer combustion 

characteristics of methyl esters due to higher viscosity. The brake thermal efficiency for diesel fuel and rubber 

seed oil is given below. 
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Fig.5: Break thermal efficiency vs load 

6.3 Hydrocarbons 

 

Overall hydrocarbon was dignified by emission test for several mixtures of biodiesel and diesel at the rated 

engine speed of 1500 rpm under various load conditions. From figure it is apparent that THC emissions 

amplified for all fuels as the load improved. This style is due to the existence of fuel-rich mixtures at higher 

loads. Higher viscosity of the biodiesel results in less complete combustion, so growing THC emission. 

Correction may require changes in injection pressure and/or injection timing. Increase of THC was due to 

insufficient combustion, caused by deposits and injector clogging. 

 

 
Fig.6: Hydrocarbons vs load 

6.4 Carbon monoxide 

 

Normally CO is produced when there is not adequate oxygen to convert all carbon to CO2, some fuel does not 

get seared and some carbon ends up as CO. It is significant that it formed less CO emission than diesel fuel 

under all load conditions. Since Rubber Seed Biodiesel is an oxygenated fuel, it effects in improved combustion 

of combined biodiesel fuel and a resultant decrease in CO emissions, providing that the proportion of biodiesel 

is not adequate to suggestively increase the blend viscosity 
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Fig.7: Carbon monoxide vs load 

 CONCLUSION  

 

On the basis of the performance and productions features of rubber seed oil, it is determined that the rubber seed 

oil illustrates a better alternative fuel with nearby performance and better emission characteristics to that of a 

diesel. From the above consequences it is determined that the rubber seed oil demonstrates better performance 

characteristics like Brake thermal efficiency, and reduction in the emission parameters like CO, HC. Hence the 

100% rubber seed oil can be alternative for diesel. The prospect exploration directions for scientists or 

researcher can be done with different engine modification. Rubber Seed biodiesel fulfills the significant fuel 

properties as per ASTM specification of biodiesel. Engine runs efficiently on Rubber Seed oil methyl ester with 

performance related to diesel operation. The Rubber Seed biodiesel can be efficaciously replaced as alternative 

fuel for CI engine. 
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