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Abstract The high energy demand in the industrial world and domestic sector as well as the pollution problems
caused by emission from the use of fossil fuels as lead to an intensive research in alternative fuels sources with lesser
environmental impact. One possible alternative to fossil fuel is biodiesel from vegetable oils which are currently
being investigated in detail for application in compression ignition (CI) engines to increase energy security, reduce
gas emissions and enhance its usage in diesel engines with little or no modifications. The objective of this study is to
investigate the effects of biodiesel blends from Neem oil in CI engine and its corrosion rate in copper and mild steel
samples. The corrosion rate of Neem biodiesel and diesel were both tested in copper and mild steel respectively. The
test revealed that Neem biodiesel corrodes both test samples more than diesel. Combustion performance and
emission characteristics of a single cylinder, four strokes and air-cooled diesel engine when fuelled with diesel and
Neem-diesel blends at various loads was evaluated. The results showed that specific fuel consumption is better with
diesel than the blends. Blends up to B20 showed higher torque, brake power and brake thermal efficiency than diesel
at all loads. NOx emission increased with increase load in all the tested samples, with diesel having the least value.
Fuel-Air ratio values of Neem oil biodiesel blends are less than diesel, it increases with increased load and decreased
with increased blend ratio. However, there was an appreciable decrease in HC and CO emissions with increased load
while there was variation in CO emissions with increased blend ratio and a decrease in HC emission. This behaviour
is better with the blends than diesel due to higher oxygen content and lower carbon to hydrogen ratio in biodiesel
compared to diesel.
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1. Introduction
The overwhelming challenge posed by the direct use of
neat seed oil as fuel in a long term basis could be
evaluated in terms of its high fuel viscosity in
compression ignition engines, lower volatility and higher
reactivity due to the presence of unsaturated hydrocarbon
chain. However, to surmount these shortcomings, seed
oils must either be heated, blended with diesel fuel or
chemically altered (by alcoholysis) to prevent premature
engine failure [1]. Alternatively, an engine modification
designed to accommodate the conditions of use and the oil
involved has also proved to be helpful [2]. Although most
researchers agree that vegetable oil ester fuels are suitable
for use in CIE, a few contrary results have also been
obtained. The results of these studies point out that most
vegetable oil esters are suitable as Diesel substitutes, but
that more long-term studies are necessary for commercial

utilization to become practical. Biodiesel can be used as a
blend component in petrodiesel in any proportion because
it is completely miscible with diesel. However, ASTM
D975 and D7467 [3] only allow up to 5 and 20 vol. %
biodiesel, respectively. Biodiesel and petrodiesel are not
chemically similar: biodiesel is composed of long-chain
FAAE (Fatty Acid Alkyl Ester), whereas petrodiesel is a
mixture of aliphatic and aromatic hydrocarbons that
contain approximately 10 to 15 carbons. Because biodiesel
and petrodiesel have differing chemical compositions,
they have differing fuel properties. Once mixed, the blend
will exhibit properties different from neat biodiesel or
petrodiesel fuels. Specifically, the most important fuel
properties influenced by blending of biodiesel with
petrodiesel are lubricity, exhaust emissions, Cetane
Number, flash point, oxidative stability, low-temperature
operability, kinematic viscosity, and energy content.
Exhaust emissions of ULSD (Ultra Low Sulphur
Diesel), with the exception of NOx, are reduced through
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blending with biodiesel [4,5,6,7]. The Cetane Number of
petrodiesel is increased upon blending with biodiesel [4,5].
The flash point of petrodiesel is increased upon blending
with biodiesel [8]. The oxidative stability of petrodiesel is
negatively impacted upon blending with biodiesel [9,10],
this negative impact results to increase rate of corrosion
seen in biodiesel and its blends. This is because the
hydrocarbon constituents of petrodiesel are more stable to
oxidation than FAME (especially in the case of
unsaturated Fatty Acid Methyl Ester). Kinematic viscosity
of petrodiesel increases upon blending with biodiesel
[5,8,11,12,13]. Lastly, the heat of combustion (energy
content) of petrodiesel is reduced upon blending with
biodiesel [5,11,14].

2. Materials and Methods
2.1. Corrosion Test
Armfield corrosion studies kit [50] was used to carry
out the comparative studies of the corrosive effect of
Neem seed biodiesel and petroleum diesel on metals
samples like copper and milled steel. The corrosion
studies kit is made up of conical flasks known as
corrosion cells. Cell “A” was filled with biodiesel and “B”
petroleum diesel respectively. Metal coupons of copper
and milled steel were immersed in each cell and allowed
to stand for 30 days at normal environmental conditions
away from direct sun light. The coupons weight lost as a
result of corrosion of both biodiesel and petroleum diesel
actions were recorded for intervals of seven days this was
achieved by recording the initial mass of the samples at
the beginning of the test and that at the end of the test. The
weight loss per day was determined and compared.
Average weight loss (AWL), Corrosion Penetration Rate
(CPR) and Corrosion Ratio (CR) of biodiesel and diesel
samples were calculated using the relationship below.
Surface area of coupons

Ac  2 T  L  L  W  W  T 

2π 2
D
4

(1)

Where: T = Thickness, L = length, W = Width, D =
Diameter of hole drilled on coupons = 0.5cm. Thickness
of copper coupons = Tc = 0.3 cm, Length of copper
coupons = Lc = 5.9 cm, Width of copper coupons = Wc =
2.2 cm. Thickness of milled steel coupons = Tm = 0.3cm,
Length of milled steel coupons = Lm = 4cm, Width of
milled steel coupons = W = 2.0cm.
From equation 1:
Area of copper coupon ACC =30.34cm2
Area of milled steel coupon AMSC=19.21cm2

AWL 

Σ of change in mass for the weeks
number of weeks

(2)

w
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(3)

CPR 

Where W = weight loss, T = Time in days, ACC = 30.43cm2,
AMSC = 19.21cm2, ρCC = 8.92g/cm3, ρMSC = 7.88g/cm3

CR 

CPR for a coupon type in biodiesel
CPR for the same coupon type in diesel

(4)

2.2. Engine and Exhaust Analyses
Technical detail of the engine used is given in Table 1.
A hydraulic dynamometer was coupled to the engine for
torque measurement. Experiments were conducted with
transesterified Neem oil and diesel blends having 10%,
15%, 20%, 25% and 30% transesterified Neem oil on
volume basis at different load levels. The time taken by
the engine to consume 8ml of the fuel was recorded so
also was the torque, exhaust temperature and barometric
pressure for all fuel samples. Tests of engine performance
on pure diesel were also conducted as a basis for
comparison. The percentage of blend and load, were
varied and engine performance measurements such as
brake specific fuel consumption, brake power, brake
specific energy consumption, brake thermal efficiency and
effect of load on torque. AVL DiGas 4000 gas analyzer
was used to measure concentration of gaseous emissions
[Oxides of nitrogen (NOx), Unburned hydrocarbon (UHC),
carbon dioxide (CO2)] to evaluate and compute the
behavior of the diesel engine at constant speed of 1500
rev/min and varying load of between 500g – 3000g. The
results obtained from performance analyses were tabulated
and necessary graphs plotted.
Table 1. Technical specifications of engine test rig
Single cylinder, four stroke, air-cooled
Bore * Stroke
65 mm x 70 mm
Brake power
2.43kW
Rated speed
1500rpm
Starting method
Manual cranking
Compression ratio
20.5:1
Net weight
45Kg
Manufacturer
TQ Educational Training Ltd

3. Results and Discussion
3.1. Corrosion Value
The corrosion rate of Neem biodiesel and diesel were
both tested in copper and mild steel respectively. The test
revealed that Neem biodiesel corrodes both test samples
more than diesel (Table 2). Biodiesel is believed to
contain residual water because of transesterification; this
could be responsible for higher rate of corrosion. Many of
the parts in the diesel fuel injection system are made of
high carbon steels; thus, they are prone to corrosion when
in contact with water. Water damage is a leading cause of
premature failure of fuel injection systems. The water
content of petroleum diesel is usually quite low since
hydrocarbons are generally hydrophobic. Fatty acid esters,
on the other hand, are hygroscopic and will contain high
water content by merely being exposed to moist air during
storage. Water will cause corrosion of vital fuel system
components fuel pumps, injector pumps, fuel tubes, etc
[15]. Also the higher the acid value of biodiesel the more
it corrodes. Neem biodiesel has an appreciably high acid
value above the benchmark standards given by both
ASTM [3] and DIN V 51606 [16].
Table 2. Corrosion test of biodiesel using armfield corrosion test kit
Sample immersion Metal coupons
W
CPR
Samples immersed
Milled steel
0.015
1.416 ×10-5 cm / day
in biodiesel
Copper
0.0525
2.763 ×10-5 cm / day
Samples immersed
Milled steel
0.0125
1.180 ×10-5 cm / day
in petroleum
Copper
0.0225
1.184 ×10-5 cm / day
diesel
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3.2.2. Brake Power

Corrosion Ratio (CR)
CR for Copper coupons 
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2.763  105
1.184  105

CR for Milled steel coupons 

 2.334

1.416  105
1.180  105

 1.2

3.2. Engine Performance
3.2.1. Brake Specific Fuel Consumption (BSFC)
The BSFC is a measure of the efficiency of the engine
in using the fuel supplied to produce work. It is desirable
to obtain a lower value of BSFC meaning that the engine
used less fuel to produce the same amount of work. Figure 1,
illustrates the variation of brake specific fuel consumption
of samples at different loads. The BSFC in general, was
found to increase with increasing proportion blend; this
could be due to the high mass flow of fuel entering into
the engine. As load increases, BSFC decreases to a
minimum and then increases. The improvement in BSFC
was due to better combustion of the fuel, which may be
attributed to the presence of oxygen in the blend. The
specific fuel consumption was found to be higher in all the
blends than diesel due to the combined effects of lower
heating value and the higher fuel flow rate caused by high
density of the blends which caused high mass injection for
the same volume at the same injection pressure. At
concentration above 20 % the variations in the specific
fuel consumption are significant due to decreased calorific
value, increased viscosity and poor atomization of the fuel.
The appreciably higher BSFC of biodiesel could be
explained in terms of higher specific gravity, higher
viscosity and heating values of biodiesel and this indicates
higher fuel consumption per unit of power produced due
to low combustion efficiency [17,18]. High fuel viscosity
results in reduced quality of fuel atomization, higher gas
emission and fuel consumption [19]. BSFC decreases for
all fuels at higher load because percent increase in fuel
required to operate the engine is less than the percent
increase in brake power, an indication that compression
ignition engines run efficiently at higher load than at part
load [20]. Oxygen improves the efficiency of combustion,
but it takes up space in the blend and therefore slightly
increases the apparent fuel consumption rate observed
while operating an engine with biodiesel [21]. BSFC is
expected to increase by around 14% when using biodiesel
in relation with diesel fuel, corresponding to the increase
in heating value in mass basis which is compensated for
with higher fuel consumption [7].

The influence of load on brake power for different fuels
is presented in Figure 2. As the load increases, brake
power increases and then decreased for all the fuel
samples. BP of B10, B15 and B20 are higher than that of
diesel; this could be attributed to their improved calorific
(heating) value as it combines with conventional diesel
fuel to burn. BP of B25 is almost the same with that of
diesel while that of B30 is less than that of diesel due to
reduced torque caused by increased lubricity of biodiesel
in the blend. Behaviuor of biodiesel blends is affected by
its viscosity profile, because fuel viscosity influences fuel
injection and combustion. Hence, high fuel viscosity
reduces fuel injection efficiency and atomization, and
could adversely affect fuel combustion leading to power
losses in engine(s) [19,22]. As the concentration of
biodiesel in fuel blends increases, the adsorption layer on
metal surface in relative motion to one another (such as,
injector system, pistons, rings and sleeves) become better
lubricated and initiate a declination of frictional horse
power. This improved lubrication conditions enhances
engine power output and brake mean effective pressure
respectively [18,23]. Pongamia pinnata methyl ester blend
in diesel engine resulted in reduced exhaust emission,
brake-specific fuel consumption, increase in torque, brake
power and brake thermal efficiency [24]. Gumus and
Kasifoglu [25], used a single cylinder, 4-stroke, air-cooled
diesel engine and found that engine power increased with
the addition of biodiesel in the blends reaching a
maximum value at B20. When the biodiesel content
continued to increase in the blends, the power decreased
below that of the diesel fuel and reached minimum value
for B100. Power initially increased with the addition of
biodiesel, reached a maximum value, and then decreased
with further increase of the biodiesel content [26].

Figure 2. Variation of BP for diesel and blends with increase in load

3.3. Brake Thermal Efficiency (BTE)

Figure 1. Variation of BSFC for diesel and blends with increase in load

Thermal efficiency is the ratio between the power
output and the energy introduced through fuel injection.
BTE gives an idea of the output generated by the engine
with respect to heat supplied in the form of fuel. The
variation of BTE with load is shown in Fig. 3. For all fuels,
BTE increases with increase in load, attributed to the
increase in power with increase in load. The initial
increase in BTE may be due to complete and high
combustion of fuel, but once the load reached 2500g; the
time taken for complete combustion of fuel decreased,
hence a slight drop in BTE was observed. Oxygen present
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in the blends perhaps also helped in complete combustion
of fuel at low load conditions. BTE of B10, B15 and B20
are higher than that of diesel at all loads with B20 having
the highest value, while those of B25 and B30 were less
than that of diesel. The low BTE obtained could be due to
reduction in calorific value and increase in fuel
consumption as compared to B10, B15 and B20. It may
also be due to their low heat input requirement for higher
power output at a given load. As the proportion of
biodiesel in the blends increases, BTE decreased due to
the poor atomization of the blends because of their high
viscosity. Rao et al. [27] investigated the performance of
Neem methyl and reported that the BTE of B10, B20
blends were very close to that of diesel. Ragit et al. [28]
also observed that BTE increases for all the blends of
Neem tested but not more than diesel. The falling off in
thermal efficiency are due to increase mechanical losses in
engine relative to useful power output, throttling losses
and deterioration in combustion efficiency, with
increasing concentration of the biodiesel in the SHOMEDiesel fuel mixture [29,30,31]. Bagby et al. [32] said
“Specific gravity of vegetable oils plays an important role
in affecting the performance of engine at full load levels.
They reported about a slight drop in efficiency in case of
methyl ester as compared to diesel which was attributed to
its high viscosity”. Ramadhas et al. [33] tested 10%, 20%,
50%, 75% blends and pure biodiesel from rubber seed oil
and obtain maximum efficiencies for 10% and 20% blends
which was explained by the increased lubricity of these
blends as compared to their pure components. The
maximum thermal efficiency for B20 was higher than that
of diesel while that of B40, B60 and B100 were less and
this was attributed to reduced calorific value and increased
fuel consumption as compared to B20. This blend of 20%
also gave minimum brake specific energy consumption.
Hence, this blend was selected as optimum blend for
further investigations and long-term operation [34]. In the
Handbook of Biodiesel, it was asserted that an
improvement in thermal efficiency occurs when 20%
blends are used, thereby compensating for the loss of
heating value. However, no references are cited to support
this statement.

fuel consumption with increase in load. Torque increased
to the maximum at 2500g load and then it decreases for all
the fuel samples due to higher Cetane number of biodiesel,
higher calorific value of diesel and that of the dual fuel
mixtures from B10 to B20, as well as complete
combustion of fuels. Fuel with higher proportions of
biodiesel gave less torque due to lesser energy released
attributed to the low calorific value of the NOME. Both
torque and brake power increased with increase in load
due to increase in fuel consumption with increase in load.
The torque and brake power produced in case of B20 and
B40 were higher than that of diesel while that of B60 to
B100 are lesser due to complete combustion of fuels and
decrease in calorific value of fuel [35]. Altiparmak et al.
[5] measured an increase in torque when they used a blend
with 70% tall oil biodiesel, with respect to that measured
with diesel fuel. Although they explained this increase
with the increased Cetane number, unusually high values
of density and viscosity of the biodiesel tested could also
partially explain such a result [7]. Song and Zhang [35]
observed that the engine brake power and torque increased
with the increase in biodiesel percentage in the blends.
And they contributed to the higher oxygen content, the
higher biodiesel consumption, an advance of injection
timing and a shorter ignition delay time. Aydin et al. [36]
reported that the torque decreased with increase in
CSOME (cottonseed oil methyl ester) in the blends (B5
B20 B50 B75 B100) due to higher viscosity and lower
heating value of CSOME.

Figure 4. Variation of torque for diesel and blends with increase in load

3.5. NOX Emission of Diesel and Neem
Biodiesel Blends

Figure 3. Variation of BTE for diesel and blends with increase in load

3.4. Effect of Load on Torque
The relationship between the load and torque for
various fuels is shown in Figure 4. It was observed that
torque increases with increases in load due to increase in

It is well known that nitrogen is an inert gas, but it
remains inert up to a certain temperature (1100°C) and
above this level it does not remain inert and participates in
chemical reaction. At the end of combustion, gas
temperature inside cylinder rises around 1500°C. At this
temperature oxidation of nitrogen takes place in inside the
cylinder. On the other hand, since the formation of
nitrogen oxides do not attain chemical equilibrium
reaction, then after the end of expansion stroke when the
burned gases cool and the formation of NOx freeze, the
concentration of the formed NOx in the exhaust gas remain
unchanged. NOx emission for diesel and all the blends
followed an increasing trend with respect to load (Figure
5). The blends have higher NOx emission at all loads when
compared to diesel due to the slower burning character of
the blends which caused a slight delay in the energy
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release resulting to high temperature in the later part of
power and exhaust stroke. This high temperature favours
the formation of nitric oxide.
At higher loads, more fuel is burnt and higher
temperature of the exhaust gases results in higher
production of nitric oxide. NOx emission increased with
increase in percentage blend which may be associated
with the oxygen content of the biodiesel, since the oxygen
present in the fuel may provide additional oxygen for NO x
formation. As biodiesel contains no nitrogen, the increase
in NOx emissions may also be due to the higher Cetane
rating of biodiesel and higher oxygen content, which
allows it to convert nitrogen from the atmosphere into
NOx more rapidly. As the load increases, the overall fuelair ratio increases due to an increase in the average gas
temperature in the combustion chamber and hence NO x
formation. The NOx level was found to be directly related
to the exhaust gas temperature (i.e. NOx emission is
related to average cylinder gas temperature) and inversely
related to the CO values. NOx emissions are associated
with high gas temperatures and lean fuel conditions; in
contrast to most other pollutants, they usually increase
when biodiesel is used [26]. Mittelbach and Remschmidt
[27] suggested that the higher oxygen content bio-diesel
possesses could cause the increase, due to an abundance of
oxygen in the combustion chamber. Yuan et al [28] and
Choi and Reitz [29] both obtained reduced auto-ignition
times and higher extension of the high-temperature areas
when using biodiesel fuels. They used these results to
explain the observed increase in NOx emissions. Peterson
et al. [30] observed increase in NOx emissions with
increasing values of the iodine number. Graboski et al. [31]
explained that iodine number is closely related to density,
compressibility and cetane number, and suggested that the
observed increase in NOx could be caused by the above
discussed effects on the injection or combustion timing
rather than by the molecular unsaturation. Leung et al. [32]
proposed increases in the injection pressure or even
changes in the size of some injection pump components in
order to eliminate the expected NOx emissions. Chapman
et al [33] confirmed that selecting a more saturated
biodiesel fuels leads to reduction in NOx emissions.
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the flame propagation velocity, the heat release in the
combustion chamber, the maximum temperature and the
completeness of combustion. Figure 6 shows the variation
of fuel-air ratio with load for all tested samples. In C.I
engines at a given speed the air flow do not vary with load,
it is the fuel flow that varies directly with load. As seen
from the figure below, as percentage blend increases the
fuel-air ratio decreases but increases with increase in load.
Fuel-air ratio values of Neem oil biodiesel blends are less
than diesel. Except for B25 and B30 NOME-Diesel fuel
blends, which demonstrated average difference of 6.18%
and 9.4% from the FAR of diesel fuel, B10, B15 and B20
NOME-Diesel fuel are 1.78%, 2.24% and 2.81% lower
than diesel fuel benchmark respectively. The observation
made from this finding is that all tested fuel samples
reached maximum power output and torque at higher than
the stoichiometric AFR values (i.e. 18-25) for
compression ignition engines. In this case, maximum
power output is achieved at rich mixture, therefore
causing the engine to run at higher engine temperature. As
load is increased, the overall fuel-air ratio increased which
resulted in an increase in the average gas temperature in
the combustion chamber, this trend also was illustrated in
literatures [51,52,53]. At lower load combustion conditions,
the fuel air ratio becomes too lean for a complete
combustion especially at lower engine speeds. When the
engine is running on biodiesel, the extra oxygen atoms
contained in the biodiesel further reduces the fuel-air ratio,
causing the flame temperature to drop very fast, resulting
in a higher CO emission experienced at low load. The
stoichiometric AFR values of engines running on
biodiesel are usually lower than diesel fuel because more
oxygen presence is evident in biodiesel due to the
methanolysis of sheanut oil, and it enabled SHOME
blended fuel samples to burn much richer than diesel fuel
[45].

Figure 6. Variation of Air/Fuel ratio for all samples with increase in load

3.7. CO Emission of Diesel and Neem
Biodiesel Blends

Figure 5. Emission of NOx for all samples with increase in load

3.6. Fuel-Air Ratio (FAR)
Fuel-air ratio (FAR) is the ratio of the mass of fuel to
the mass of air input into the engine. Air-fuel ratio (AFR)
is reciprocal of fuel-air ratio. Fuel-air ratio of the mixture
affects the combustion phenomenon in that it determines

The variation of CO emission with load is shown in
Figure 7. It was observed that the engine emits more CO
for diesel at all load conditions when compared to the
blends. However, as the proportion of NOME in the blend
increases the percentage emission decreases due to higher
oxygen content and lower carbon to hydrogen ratio in
biodiesel compared to diesel. The percentage variation of
carbon monoxide for all the blends when compared with
base line diesel is very much less. These lower CO
emissions of biodiesel blends may be due to their more
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complete oxidation as compared to diesel. Some of the CO
produced during combustion of biodiesel might have
converted to CO2 by taking up the extra oxygen molecule
present in the biodiesel chain (Biodiesel has up to 11%
oxygen content: [28]) and thus reduced CO formation. It
can be observed from Figure 4 that the CO initially
decreased with load and latter increased at higher load.
This trend was observed for all the fuel blends tested. At
lower biodiesel concentration, the oxygen present in the
biodiesel aids for complete combustion. However as the
biodiesel concentration increases, the negative effect due
to high viscosity and small increase in specific gravity
suppresses the complete combustion process, which
produces small amount of CO [46]. Last et al. [47] fuelled
a heavy-duty engine with 10%, 20%, 30%, 50% and 100%
soybean-oil biodiesel. All the blends reduced CO
emissions with respect to the diesel fuel, but such decreases
did not depend on the biodiesel percentage (10%, 8%,
18%, 6% and 14% reductions, respectively). Also,
Rakopoulos et al. [48] reported lower CO concentration in
the exhaust line when oxygen in the combustion chamber
was increased either with oxygenated fuels or oxygenenriched air.

when using biodiesel due to higher Cetane number could
also attribute to lower HC emissions [7]. Many authors
[55,56,57] agreed that HC emissions decreases with
increasing biodiesel percentage in the blend. Godiganur et
al. [58] found that the reduction in HC was linear with the
addition of biodiesel for the blends. Rakopoulos et al. [48]
concluded in their review that HC emissions decreased as
the oxygen in the combustion chamber increased, either
with oxygenated fuels or oxygen- enriched air. Sahoo et al.
[49] reported that the reduction of HC was of the order of
32.28%, 18.19% and 20.73% for JB20, JB50, JB100,
respectively.

Figure 8. Emission of HC for all tested samples with increase in load

4. Conclusion

Figure 7. Emission of CO for all samples with increase in load

3.8. HC Emission of Diesel and Neem
Biodiesel Blends
Most unburned hydrocarbon emissions results from fuel
droplets that were transported or injected into the quench
layer during combustion. Partially burned hydrocarbons
can occur because of poor air and fuel homogeneity due to
incomplete mixing, before or during combustion; incorrect
air/fuel ratios in the cylinder during combustion due to
maladjustment of the engine fuel system; excessively
large fuel droplets (diesel engines); and low cylinder
temperature due to excessive cooling (quenching) through
the walls or early cooling of the gases by expansion of the
combustion volume caused by piston motion before
combustion is completed [54].
The HC emission variation for different blends is
indicated in Figure 8. All blends have lower values than
diesel owing to higher combustion chamber temperature,
which helps in cracking and faster burning. It was
observed that the HC emission decreased up to a load of
2500g and then increased slightly with further increase in
load for all the samples. The HC emission for the blends
also followed a similar trend but comparatively the values
were lower. The presence of oxygen in the Neem blends
aids combustion and hence the hydrocarbon emission
reduced. It was suggested that the short ignition delay

Corrosion test carried out revealed that Neem biodiesel
corrodes both test samples more than diesel; this was
possible because biodiesel is believed to contain residual
water due to transesterification. Another important issue
worth mentioning is the fact that Fatty acid esters are
hygroscopic and will contain high water content by merely
being exposed to moist air during storage. All the above
put together are believed to be responsible for higher rate
of corrosion observed in biodiesel. Brake specific fuel
consumption of diesel showed the best result while among
the blends B10 is better. Brake power of B10, B15 and
B20 are better than that of diesel while that of B10 is
equally the best among the blends. Brake thermal
efficiency was best with B20 than diesel and other blends
while B10 has highest torque than diesel and other blends.
Diesel had the lowest NOx emissions followed by B10; it
increases with increased blend ratio, this increase is
mainly due to higher oxygen content for biodiesel. As
percentage blend increases the Air-fuel ratio decreases but
increases with increase in load. Air-fuel ratio values of
Neem oil biodiesel blends are less than diesel. B30 gave
the best and least ratio. The engine emits more CO for
diesel at all load conditions when compared to the blends,
however, as the proportion of NOME in the blend
increases the percentage emission decreases. HC emission
was lower in blends than diesel and decreases with
increase in load and percentage NOME.
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