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ABSTRACT:

In this paper raw oil (jatropha, soybean and waste cooking fuel) is taken as potential alternative fuel for C.I. engines.
The best distinction between these 3 kinds of oils and diesel fuel is viciousness. Every vegetable oil is blended with
diesel in variable proportion (20% - 50%). Two sets of experiments are conducted for every fuel blend. First experiment
is focussed on a performance check for pure diesel fuel. Second experiment is focussed on a performance check using
many blends for each of Jatropha-diesel, soybean-diesel and waste cooking oil-diesel at fixed compression ratio of 18.
The results of performance characteristics such as brake specific fuel consumption & brake thermal efficiency for every
vegetable oil-diesel blends are compared with that using diesel fuel alone.
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non-edible vegetable oils are potential for alternative
1. Introduction fuels. Edible oils are used by all the population due to
their food dependency. Hence, non-edible oils are used
as alternative fuels with untapped potential and
beneficial to the rural economy [9-12].

A century before, Rudolf Diesel first came with the idea
of diesel engine, used peanut oil (vegetable oil) for
experimental analysis, that point solely indicated that
vegetable oils are applicable to cater the requirements of .
future. In this century, it's believed that crude oil and 2. Experiments

petroleum products became terribly scarce and An experimental work is carried out on a variable
overpriced to find and manufacture, though researchers compression ratio (VCR 17.5:1) water cooled D.I 4-
have found variety of the way to increase the fuel strokes 0.661cc diesel engine built by Kirloskar with
economy. However population of countries has raised single cylinder, power 3.5 kW at 1500rpm (constant

several folds and additionally energy is the backbone of speed). The VCR 17.5:1 is modified into VCR 12-18:1.
any nation’s economy. Standard lubricants using the The bore diameter and stroke are 87.5mm and 110mm

mineral oils and additives are probably toxic to water & respectively. The fuel injection is of inline type. The
soil due to their heavier composition and lesser bio- experiments are carried out with fixed compression ratio
degradability. There's continually a frightening scenario (CR) of 18 at variable load values of 20%, 40%, 60%,
as far as environment is concerned that pulls our 80% and 100%. The load measuring instruments used
attention towards natural alternative fuel components for this experimental work are - a dynamometer of eddy
simply because of rising crude oil costs and current type, a load cell of strain gauge type and a
inappropriate disposal strategies across the world [1-3]. loading unit. The biodiesel is formulated using Jatropha,

The properties like high oiliness, viciousness and soya bean, and waste cooking oil (WCO) blends in the
higher flash points, less evaporative loss and low full proportions of 20%, 30%, 40% and 50% with pure
accounting price are technical in nature which provides diesel. The fuel properties are listed in Table 1. During
competitive edge. Therefore they're most popular even experiments, the performance characteristics such as
once some inferior traits like reduced oxidation and Brake Specific Fuel Consumption (BSFC) and Brake
thermal stabilities, poor cold flow properties and lower Thermal Efficiency (BTE) are assessed.

time period. However researchers are working on these
limits to be improved by applying some changes in the
techniques and systematized research [4-8]. Edible and
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Table 1: Properties of diesel, Jatropha oil blend, soya bean oil
blend and waste cooking oil blend

Properties Density lf,iizggg?ttic Calorific value
P (kgm) o3 /Se}é) (kI/kg)
Diesel 849 47 43210
B20 853 4.83 42147
Jatropha oil B30 857 4.95 41626
blends B40 859 5.07 41116
B50 864 5.2 40833
B20 856 3.34 42037
Soyabean B30 860 3.79 41447
oil blends  B40 863 4.18 40858
B50 867 4.85 40268
B20 851 3.75 41846
CO(‘)’&?;;‘*()” B30 853 3.9 41190
blends B40 855 4.36 40552
B50 856 4.92 39798

3. Results and discussions

BSFC is the fuel flow rate per unit power output. It is a
quantity of the efficiency of the engine in using the fuel
supplied to produce work. With various oils with same
blends, the variations of BSFC with respect to load are
shown in Figs. 1 to 4, for constant speed of 1500 rpm
and a constant compression ratio of 18. The BSFC of the
diesel with respective blends show a decrease for an
increase in the load. Also the BSFC shows an increase
along with high proportion of biodiesel in the blend. For
example, the BSFC at 80% load of Jatropha B20 is 0.27
kg/kW-hr which is least and for same blend with B50 it
is 0.36 kg/kW-hr. The BSFC for all fuels at 80% of load
and B20 are diesel fuel 0.25 kg/kW-hr. Jatropha is 0.27
kg/kW-hr, soya bean is 0.29 kg/kW-hr and WCO is 0.30
kg/kW-hr. If we compare higher blend to pure diesel
then it shows a fact that because of higher viscosity of
biodiesel, its combustion at lower load is partially
completed which results in large mass consumption for
unit power output. At higher loads, increase in
temperature reduces the effect of high viscosity and
BSFC of various blends will come up satisfactorily near
to that of pure diesel.

Broke Specitic Fuel Consumption
(Kg/KW.hr)
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Fig. 1: Variation of BSFC with engine load for B20
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Fig. 2: Variation of BSFC with engine load for B30
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Fig. 4: Variation of BSFC with engine load for B50

BTE is the ratio of power output to the energy input
as fuel, which finally will be the product of mass flow
rate of injected fuel and the lower heating value. With
various oils with same blends, BTE varies in comparison
with percentage of load as in Figs. 5 to 8, for constant
speed of 1500 rpm and a constant compression ratio of
18. The BTE increases with increase in loads for diesel
and all biodiesel blends. It could be because of fall in
heat loss and increase in power. At B20 and 80% load,
BTE of jatropha is 31.99%, soya bean is 30.44% and
WCO is 29.63% compared to diesel being 34.02%. This
depicts that BTE decreases with increase in blend ratio
because of lower heating value of biodiesel and higher
viscosity. At 80% load, maximum BTE is found in
Jatropha B20 blend as 31.99% and minimum in WCO
B50 blend as 23.73%.
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Fig. 5: Variation of BTE with engine load for B20
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Fig. 8: Variation of BTE with engine load for B50

214

4. Conclusions

The experimental work towards the performance
characteristics- BSFC and BTE of VCR C.I. engine was
carried out with a variety of blends of biodiesel. Bio-
diesel B20 blend indicates quite closer values of BTE at
all the load conditions in comparison with diesel fuel.
With constant speed and fixed compression ratio of 18,
blends of bio-diesel showed similar kind of BSFC in
comparison with pure diesel oil. At all loads BSFC of
Jatropha blends was the least amongst all the blends.
With the same load conditions, B20 blend of Jatropha
bio-diesel shows BSFC quite closer to pure diesel oil
followed by soya bean oil and waste cooking oil.
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