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ABSTRACT

A lot of research work point out that biodiesel and its blends with diesel is employed as alternate fuel for
diesel engine without any modifications in the existing diesel engine. Very few works have been done with the
combination off two different biodiesel blends with the neat diesel fuel and leads to lot of scope in this area. This
paper presents experimental results on dual fuel operation of a single cylinder diesel engine with diesel, Rubber
Seed and mixture of Rubber Seed oil and diethyl ether (DEE) as primary fuels. Results on brake thermal efficiency,
fuel consumptions and emissions, namely, un-burnt hydrocarbon (HC), carbon monoxide (CO) and NOx are
presented here. The paper also includes vital information regarding performances of the engine at a wide range of
load conditions with different blended fuel substitutions.
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INTRODUCTION

The effect of vegetable oil methyl ester on the DI diesel engine performance characteristics and emissions.
The have conducted the experiments using Soybean oil, peanut oil, corn oil, sunflower oil, rapeseed oil, palm oil,
palm kernel oil, and waste fried oil (vegetable oil basis). The bio diesel was production from Mahua (Madhuca
Indica) oil through esterification followed by transesterification. The results show that 4% H2SO4, 0.33% v/v
alcohol/oil ratio, 1 hr reaction time and 650C temperature are the optimum conditions for esterification. The
suitability of transesterified mahua oil as a fuel in C.I. engine. The experiments 7B.H.P single cylinder four stroke
and vertical, water cooled Kirloskar diesel engine at rated speed of 1500rpm.The increase in brake thermal
efficiency and decrease in specific fuel consumption was observed in the case of esterified mahua oil (at 75%
mahua oil blends) compared to that of diesel fuel . The effect of mahua oil methyl ester, ethyl and butyl esters of a
four stroke, direct injection, constant speed, compression ignition diesel engine, on performance and emissions
were analyzed .The CO, HC and NOx is low for alkali esters were compared to neat diesel fuel. The ethyl ester
showed lower NOx emission compared to other esters. The mahua oil methyl ester was in a single cylinder, four
stroke, direct injection, constant speed, compression ignition diesel engine on the performance and emissions. The
emissions of CO, HC were too low for mahua oil methyl ester and Oxides of nitrogen were slightly lower
compared with diesel.

MATERIALS AND METHODS

The Rubber seeds were collected during maturation period from the rubber tree plantation area located near
Kampung Pandan, Kuantan, and Pahang, Malaysia, India. They were washed to remove dirt and stored at 4°C until
extraction. Rubber seeds were first de-shelled and dried at 60°C for 3 hours. The dried seeds were finely crushed
using Waring Commercial Lab Blender and then subjected to drying in an oven at 45°C overnight.

Testing procedure: Engine was started and warmed up at low idle, long enough to establish the recommended oil
pressure, and was checked for any fuel, oil leaks. The engine was run on no-load condition and speed was adjusted
to 1500 rpm by adjusting fuel injection pump. Engine was run to gain uniform speed, after which it was gradually
loaded. Experiments were conducted at different load levels. The engine was run for 10 minutes and data were
collected during last 4 minutes. The exhaust gas is sampled from exhaust pipe line and passed through an exhaust
gas analyzer for measurement of carbon monoxide, carbon dioxide, unburnt hydrocarbon, oxides of nitrogen
present in exhaust gases. A smoke meter is used for measurement of smoke capacity.

RESULT AND DISCUSSION

Performance characteristics:
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Brake Thermal Efficiency (BTE): Figure 1 shows, there is a steady rise in brake thermal efficiency as the load
increases. As the brake thermal efficiency is a function of chemical energy and the brake power developed from it,
B20 fuelled operation resulted in higher brake thermal Efficiency.

Brake Specific Fuel consumption (BSFC).Figure 2shows the variation of BSFC. There is a steady Decreases in
BSFC as the load increases. The BSFC will slightly lower than the diesel fuel. This is due to increase in
compression ratio leads to reduction in dilution of charge by residual gases, which results in better BTE and lower
BSFC.

Biodiesel and their blends.
Emission characteristics:

Unburnt hydrocarbon emission: Figure 3 unburned hydro carbon of diesel was more while without catalytic
converter. By using rubber seed oil blend 20% with the additive DEE 2% the conversion efficiency of catalytic
converter increase without coating 19%. Due to the oxygen content of biodiesel and DEE high comparatively diesel
fuel. So there may be a chance to complete combustion.

Carbon monoxide emission: Figure 4 shows that various load condition the diesel fuel had maximum CO
emission reduce up to 20% of CO emission because of using rubber seed oil the conversion efficiency increase near
to 88% at full load condition.

Oxides of nitrogen: Figure 5 shows, among all the effective factors on NOx formation, the combustion
temperature is the dominating process. Catalytic converter can convert the NOx emission by the Reduction process.
Which effectively reduce 12% in without coating. Rubber seed oil and DEE blending into diesel fuel reduces
temperature both by increased heat of vaporization and by reduced flame temperature.

Smoke emission: Figure 6 shows, the smoke is produced mainly in the diffusive combustion phase, the addition of
oxygenated fuel leads to an improvement in diffusive combustion. On the other hand enhancing the oxygen content
in the charge, can overcome poor mixing of the fuel with air, which is responsible for smoke formation in diesel
engines. At full load condition also influence of oxygen content of biodiesel and DEE opacity of smoke can reduce
77.9% without coating

Table.1.Shows the properties of diesel and esterified vegetable oils.

Properties Commercial Diesel Rubber Seed Qil
Density @ 15 °C in gm/cc 0.840 0.843
Specific gravity @ 15° /1 0.82 0.874
Kinematic viscosity @ 40 °C (mm?/s) 4.59 5.81
Flash point (°C) 75 130
Fire Point (°C) 81 167
Calorific value (kJ/kg) 42390 36500
Cetane Number 45 to 55 37
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CONCLUSIONS

The unrefined Rubber seed oil is chosen as a potential non-edible vegetable oil for the production of
biodiesel. Lower concentration of esters in biodiesel blends can be used as the performance improver. The
important properties of biodiesel produced from Rubber seed oil (methyl ester) are quite close to that of diesel.
Hence the methyl esters of Rubber seed oil can be a prospective fuel or performance improving additive in
compression ignition engines.
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