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Abstract
This study investigates the effect of biodiesel namely 20MOME (80%diesel+20%mahua oil methyl ester) on a kirloskar, single
cylinder, direct injection diesel engine. Performance and emission characteristics like break thermal efficiency, exhaust gas
temperature; Carbon monoxide (CO), unburned hydrocarbon (UBHC) and oxides of nitrogen (NOx) emissions were
determined for 20MOME and compared with diesel fuel. The results showed that the engine performance under biodiesel
blends were similar to that of neat diesel fuel with nearly the same brake thermal efficiency, and slightly higher fuel
consumption. The carbon monoxide and hydrocarbon emissions decreased significantly compared to neat diesel fuel whereas
the oxides of nitrogen increased.
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Abbreviations: DI-Direct injection; EGT- Exhaust gas temperature; MOME-Crude Mahua oil and Mahua Biodeisel; CO-
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Introduction
The world energy demand is increasing rapidly

because of increase in population and
industrialization (Ali Keskin et al., 2010). Today,
the majority of energy needs are supplied through
fossil fuels. However due to increase in petroleum
price and environment pollution, the researchers
have been looking for renewable energy sources
(Phan and Phan, 2008; Dizge et al., 2009).
Biodiesel is one of the alternative fuels for diesel
which comes under renewable energy sources.

Lapuerta et al have investigated the use of
waste cooking oil esters as alternative fuel in a
naturally aspirated diesel engine and been reported
that the smoke emission was lower than that of
diesel. The NOx emissions were marginally higher
than diesel and the soot formed at the point of
impingement of ester was lower than diesel.
Dorado et al tested the use of methyl ester of olive

oil as fuel in a direct injection (DI) diesel engine
and reported that the combustion efficiency and
engine performance were found to be the same as
that of diesel.  Also, there were reduction in
emissions namely, CO, CO2, NOx and sulphur
dioxide as 59%, 8.6%, 32% and 57% respectively.
Further, it has been reported that the smoke
emission was low. Deepanraj et al. (2011a, 2011b)
investigated the palm oil biodiesel blends with
diesel in a single cylinder direct injection diesel
engine and found that the acceptable thermal
efficiencies were obtained and the specific fuel
consumption and exhaust gas temperatures were
higher than the diesel. Godiganur et al. ran a diesel
engine fuelled with methyl ester of mahua
oil/diesel blends. They found that vegetable oils
have to undergo the process of trans-esterification
to be usable in diesel engines.



432

Indian J. Innovations Dev., Vol. 1, No. 6 (June 2012) ISSN 2277 – 5390

Research article “Performance of Diesel engine” Ramu S et al
Indian Society for Education and Environment (iSee) http://iseeadyar.org/ijid.htm

Fig. 1. Experimental setup

Fig. 3. Exhaust gas temperature vs load

Fig. 2. Brake thermal efficiency vs load

In this study, mahua oil is chosen as a potential
alternative for the use of fuel in diesel engines. The
viscosity of the crude mahua oil is reduced by
preparing biodiesel using trans-esterification
process. This lowers the viscosity and ensures
smooth flow of fuel in the fuel system (Demirbas et
al., 2002; Vivek et al., 2004; Meher et al., 2006).
The properties of diesel, crude mahua oil and
mahua biodiesel (MOME) are shown in Table 1.

Experimental setup
Experiments were conducted in a Kirloskar,

four stroke, single cylinder, water cooled, direct
injection diesel engine coupled with eddy current
dynamometer. The specification of the engine used
for test is given in Table 2 and the experimental
setup is shown in Fig.1.

Results and Discussions

Fig.2 shows the brake thermal efficiency
variation with respect to load for diesel and
20MOME. The brake thermal efficiency
increases with increase in load. At full load
condition, 20MOME produce 5.5 % lower
brake thermal efficiency than sole diesel. This
is due to lower calorific value of the biodiesel
blend than sole diesel.

Fig.3 shows the variation of exhaust gas
temperature (EGT) with respect to load for diesel
and 20MOME. EGT increases with increase in
load. It is observed that there is a marginal increase
in EGT when using PCPO and its blend as
compared to diesel. At full load condition,
20MOME produce 6.8 % higher brake thermal
efficiency than sole diesel. This is due to the better
combustion of oxygenated fuels.

The CO emission test results for diesel and
blended fuel are shown in Fig.4. It is observed that
the CO emission gradually increases with increase
in load. The CO emission of biodiesel blend is
lower than diesel for all the load conditions due to

Table 1. Properties of fuels
Properties Diesel Mahua

oil MOME

Density (kg/m3) 840 924 915
Specific gravity 0.84 0.924 0.915
Kinematic viscosity at 40°C (cSt) 3.72 37.3 5.8
Acid value (mg KOH/ gm) 0.20 29 0.57
Calorific value (kJ/kg) 42800 37614 39400
Flash point (°C) 62 238 129
Fire point (°C) 75 246 141

Table 2. Specification of the test rig
Engine Type 4 stroke, single cylinder, water cooled, DI engine
Bore & Stroke 87.5 & 110 mm
Power 5.2 kW
Rated speed 1500 rpm
Compression ratio 17.5:1

Loading type Eddy Current Dynamometer
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Fig. 4. CO emission vs. load

Fig. 5. UBHC emission vs. load

Fig. 6. NOx emission vs. load

the availability of oxygen content which makes the
combustion better. At no load condition, the
20MOME produce 8.77% lower CO emission than
diesel fuel and at maximum load, the same fuel
produce 6.25% lower CO than diesel.

Fig.5 shows the variation of UBHC emission
with respect to load. The UBHC value gradually
increases with increase in load due to the increased
amount of fuel injection at higher loads. While
operating the engine with 20% biodiesel blend the
UBHC emission decreases significantly when
comparing with diesel fuel. At no load condition,
the 20MOME 16.2% lower UBHC emission than
diesel fuel and at maximum load, the same fuel
produce 15.1% lower than diesel.

The NOx formation increases linearly with
increase in load as shown in Fig. 6. This is because
with increasing load, the temperature of the

combustion chamber increases. From the figure, it
is observed that the NOx emission of the biodiesel
operated engine is higher than the standard diesel

operation. This occurs due to the presence of extra
oxygen in the molecules of biodiesel which
increases the in-cylinder temperature of the engine.
At no load condition, the 20MOME 21.4% lower
NOx emission than diesel fuel and at maximum
load, the same fuel produce 3.17% lower than
diesel.

Conclusion
It was found that the 20MOME could be

successfully used as a fuel in diesel engine with
acceptable performance and better emissions than
conventional diesel up to a certain extent. Form the
experimental result, it is concluded that the existing
engine could be operated on 20MOME without any
modification.

References
1. Ali Keskin, Abdulkadir Yasar, Metin Guru and Duran

Altiparmak (2010) Usage of methyl ester of tall oil fatty
acids and resinic acids as alternative diesel fuel. Energy
Conserv Manage, 51, 2863-2868.

2. Deepanraj B, Dhanesh C, Senthil R, Kannan M,
Santhoshkumar A and Lawrence P (2011a) Use of Palm
oil Biodiesel Blends as a Fuel for Compression Ignition
Engine. Am J App Sci, 8, 1154-1158.

3. Deepanraj B, Sankaranarayanan G, Dhanesh C and
Lawrence P (2011b) Performance test of IC engine using
diesel-palm oil methyl ester blends. Proc Nat Conf ERA,
2011, 23, 241-244.

4. Demirbas A (2002) Biodiesel from vegetable oils via
transesterification in supercritical methanol. Energy
Conver Manage, 43, 2349-2356.

5. Dizge N, Aydiner C, Imer DY, Bayramoglu M,
Tanriseven A and Keskinler B (2008) Biodiesel
production from sunflower, soybean and waste cooking



434

Indian J. Innovations Dev., Vol. 1, No. 6 (June 2012) ISSN 2277 – 5390

Research article “Performance of Diesel engine” Ramu S et al
Indian Society for Education and Environment (iSee) http://iseeadyar.org/ijid.htm

oils by transesterification using lipase immobilized onto
a microporous polymer. Bioresource Technol, 100, 1983-
1991.

6. Dorado MP, Ballesteros E, Arnal JM, Gomez J and
Lopez FJ (2003) Exhaust emissions from a diesel engine
fuelled with trans-esterified waste olive oil, Fuel, 82,
1311-1315.

7. Godiganur S, Suryanarayana Murthy CH and Prathap
Reddy R (2009) 6BTA 5.9 G2-1 Cummins engine
performance and emission tests using methyl ester of
mahua oil/diesel blends. Renew Energy, 34, 2172-2177.

8. Lapuerta M, Agudelo JR and Rodríguez Fernández J
(2008) Diesel particulate emissions from used cooking
oil biodiesel. Bioresource Technol. 1999, 731-740.

9. Meher LC, Sagar DV and Naik SN (2006) Technical
aspects of biodiesel production by transesterification-a
review. Renew Suistain Energy Rev, 10, 248-268.

10. Phan AN and Phan TM (2008) Biodiesel production from
waste cooking oils. Fuel, 87, 3490-3496.

11. Vivek, Gupta AK (2004). Biodiesel production from
karanja oil. J Sci Indust Res, 63, 39-47.


