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Abstract: - Vegetable oil has slightly lower calorific value
than diesel oil. This can be attributed to presence of oxygen
in the molecules of vegetable oils. Vegetable oil has cetane
number about 35 to 40 depending upon the composition
whereas diesel fuel has a cetane number around 45.certain
functional groups and poor volatility is responsible of their
comparatively low cetane number. Vegetable oil and diesel
differs greatly in other properties. Their kinematic viscosity
is several times greater than for diesel oil the high viscosity
of vegetable oils lead to pumping and atomization problems
in the normal diesel fuel injection system, which creates
filter plugging and cold starting high carbon residue causes
heavy smoke emission and carbon deposition on the
injection nozzle tips and in the combustion chamber. There
are also problems of incompatibility with engine lubricants.
The poor volatibility makes vegetable oil difficult to
vaporize and ignite, this leads to thermal cracking resulting
in heavy smoke emission and carbon deposition in the
combustion chamber. This tendency is partly due to higher
fuel viscosity. Vegetable oil dilutes the lubricating oil and
forms sludge on all parts of the engine. Which come in
contact with lubricating oil. Filter plugging can be
minimized if crude degummed oils are passed through a
four-micrometer in the paper author has suggested various
ways t overcome the difficulties associated with vegetable
oil to be used in CI engine.

Keywords: - Vegetable oil, cold starting, degumming,
plugging.

1. Introduction

Vegetable Oil as Fuel for Compression Ignition Engines
After the first commercial shock in 1973 and secondly in
1979 due to sudden increase in prices of petroleum products
by the supplying countries attention was diverted to find out
the substitute to diesel fuel [8] . The various alternative fuel
options considered for diesel substitute are hydrogen, biogas,
producer gas, methanol ethanol, natural gas, coal water slurry
and vegetable oils. Hydrogen appears better alternate but
problem related to its production, hazardous nature, storage
and handling are yet to be sorted out. Biogas and producer
gas are of low calorific value and can be substitute to diesel
only up to 80% in stationary application. More ever there is
problem of storage because of gaseous state in nature. Beside
producer gas being a poisonous gas may cause serious health
hazards for the operator. Methanol and ethanol has poor
energy content, have a low cetane number a poor lubrication
properties, hence it may lead to problems in fuel injection

system. Further alcohols cannot be used in compression
ignition engine by conventional methods. It requires a very
high compression ration of the order of 28 for its use in
conventional compression ignition engines. Alcohols show a
better response to spark ignition engines the cylinders.
Storage of the gas in cylinders and possibility of leakage
while in use are the hurdles to overcome. Coal water slurry is
the coal fuel that makes the economic sense. A coal fueled
diesel engine holds the promise of rugged, modular heat
engines that uses cheap, abundant fuel, the concept of coal
water slurry as compression ignition engine fuel is still in
initial stage due to problems associated with wear of position
rings, cylinder liners and erosion of fuel nozzle. Further the
use is restricted in slow and medium speed engines.

2. DIFFICULTIES AND REMEDIES WITH
VEGETABLE OIL AS FUEL

Advantages

From the review of literature available in the field of

vegetable oil usage, many advantages are noticeable the

following are some of the advantages of using vegetable oil
as I.C. engine in India:

I Vegetable oil is produced domestically which helps
to reduce costly petroleum imports.

Il. Development of the bio-diesel industry would
strengthen the domestic, and particularly the rural
agricultural economy of agricultural based countries
like India. I11. It is biodegradable and non-toxic:

\VA It is a renewable fuel that can be made from
agricultural crops and or other feed stocks that are
considered as waste:

V. It has 80% heating value compared to that of
diesel:lt contains low aromatics
VI. It has a reasonable cetane number and hence

possesses less knocking tendency:

VII. Low sulphur content and hence environment
friendly:
VIIl.  Enhanced lubricity, thereby no major modification

is required in the engine: X. Personal safety
is improved(flash point is 1000C higher than that of
diesel):

XI. It is usable within the existing petroleum diesel
infrastructure (with minor or no modification in the
engine):

Challenges and Difficulties
The major challenges they face the use of vegetable oil as
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L.C. engine fuels are listed below

l. The price of vegetable oil is dependent on the feed
stock price:

1. Feed stock homogeneity, consistency and reliability
are questionable:

I"l. Homogeneity of the product depends on the
supplier, feed stocks and production methods:

(\VA Storage and handling is difficult(particularly
stability in long term storage): V. Flash point in
blends is unreliable:

VI. Compatibility with I.C. engine material needs to be
studied further:
VII. Cold weather operation of the engine is not easy

with vegetable oils:

Acceptance by engine manufacturers is another

major difficulty:

IX. Continuous availability of the vegetable oils needs
to be assured before embarking on the major use of
itin I.C. engines.

VIII.

Technical Difficulties

The major technical areas (with respect to the use of

vegetable oils as fuels in I.C. engines), which need further

attention are the following:

l. Development of less expensive quality tests:

. Study of the =effects of oxidized fuel on engine
performance and its durability:

Il. Emission testing with a wide range of feed stocks:

(AVA Studies on developing specific markets such as
mining, municipal water supplies etc. Which can
specify  bio-diesel as the fuel choice for
environmentally sensitive areas: V. Co-product
development like the recovery of glycerol at
reduced cost:

VI. Efforts to be focused on responding to fuel system
performance, material compatibility, petroleum
additive compatibility and low fuel stability under
long term storage:

VII. Continued engine performance, emissions and

durability testing | a veriety of engine types and

sizes need to be developed to increased consumer
and manufacture confidence:

Environmental benefits offered by vegetable oil

over diesel fuel needs to be popularizes:

IX. Studies are needs to reduce the production cost,
develop low cost feed stocks and identify potential
markets in order to balance cost and availability:

VIII.

X. Research on the effect of glycerol on engine
durability, emission and material compatibility:
XI. Development of additives for improving cold flow

properties, material compatibility and prevention of
oxidation in storage, etc.

Vegetable oil has slightly lower calorific value than diesel
oil. This can be attributed to presence of oxygen in the
molecule of vegetable oils. Vegetable oil has cetane number
about 35 to 40 depending on composition whereas diesel
fuels have a cetane number around 45. Certain functional
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groups and the poor volatility is responsible for their
comparatively low cetane number.

Vegetable oil and diesel differs greatly in other properties.
Their kinematic viscosity is several times greater than for
diesel oil. The kinematic viscosity of vegetable oil at 40 C is
in the range of 35 to 45 cSt whereas for diesel oil is 2-4 cSt.
Other disadvantages of vegetable oil are large carbon residue
1. The high viscosity of vegetable oils lead to pumping
and atomization problems in the normal diesel fuel
injection system, which creates filter plugging and
cold starting.
2. High carbon residue causes heavy smoke emission
and carbon deposition on the injection nozzle tips
and in the combustion chamber.

3. There are also problems of incompatibility with
engine lubricants.
4. The poor volatility makes vegetable oil difficult to

vaporize and ignite. This leads to thermal cracking
resulting in the heavy smoke emission and carbon
deposits in the combustion chamber. This tendency
is partly due to higher fuel viscosity

5. Vegetable oil dilutes the lubricant oil and forms
sludges on all parts of engine, which come in
contact with lubricating oil.

Remedies

1. Filter plugging is minimized if crude degummed
oils are passed through a four micrometer filter.

2. Starting problems should be overcome by starting
aids such as glow plugs and fuel heaters.

3. Modification of fuel

Modification of Fuel

The alternative diesel fuels must be technically and
environmentally acceptable, and economically competitive.
From the viewpoint of these requirements, triglycerides
(vegetable oils/animal fats) and their derivatives may be
considered as viable alternatives for diesel fuels. The
problems with substituting triglycerides for diesel fuels are
mostly associated with their high viscosity, low volatility and
polyunsaturated character. The problems have been mitigated
by developing vegetable oil derivatives that approximate the
properties and performance and make them compatible with
the hydrocarbon-based diesel fuels through the pyrolysis,
micro emulsification, dilution and Transesterification.

Dilution
Dilution of vegetable oils can be accomplished with such
materials as diesel fuels, solvent or ethanol.

3. CONCLUSION
Researchers in various countries carried out many
experimental works using vegetable oils as I.C. engine fuel
substitutes. These results showed that thermal efficiency was
comparable to that of diesel with small amounts of power
loss while using vegetable oils. The particulate emissions of
vegetable oils are higher than that of diesel fuel with a
reduction in NOX. Vegetable oil methyl esters gave
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performance and emission characteristics comparable to that
of diesel. Hence they may be considered as diesel fuel
substitutes. Raw vegetable oil can be used as fuel in diesel
engines with some minor modifications. The use of vegetable
oils as I.C. engine fuels can play a vital role in helping the
developed world to reduce the environmental impact of fossil
fuels.

REFERENCES

1. www.biodiesel.com

2. Narayan CM. Vegetable oil as engine fuels-prospect
and retrospect. Proceedings on Recent Trends in
Automotive Fuels. Nagpur, India,2002

3. Fangrui Ma. Milford A. Bio-diesel production-
review. Bioresource Technology, New Delhi, India,
1999.

4, Czerwinski J. Performance of D.l. Diesel engine

with addition of ethanol and rapeseed oil. SAE
940545, 1994,

5. Srinivasa Rao P, Gopalakrishna KV. Esterified oils
as fuel in diesel engines, 11th National Conference
on I.C. Engines, I.1.T. Madras, India,1983.

6. Ramadhas AS, Jayaraj S, lakshmi Narayana Rao K.
Experimental investigation on non-edible vegetable
oil operation in diesel engine foe improved
performance, National Conference on Advance in
Mechanical Engineering, J.N.T.U., Anantapur,
India, 2002. [7] V. Domkundwar, A course on I.C.
engines., Dhanpat Rai & Co (2001)

7. Recep altan, Selim Cetinkay, Huseyin Serdar
Yucesu. The potential of using vegetable oil fuels as
fuel for diesel engines, No 529538, Energy
Conversion and Management, 2001.

8. Christopher W. The practical implementation of
bio-diesel as an alternative fuel in service motor
coaches SAE 973201, 1997 [10] Montague X.
Introduction of rapeseed methyl ester in Diesel fuel-
the French National Program, SAE 962065, 1996.

9. Hohl GH. Rape oil methyl ester and used cooking
oil methyl ester as alternative fuels, SAE 952755,
1995.

10. Norbert Hemmerlein, Volker Korte, and Herwig

Richter. Performance, Exhaust emission and
durability of modern diesel engines running on
rapeseed oil, SAE 910848, 1991.

11. Jose M.D ESANTES, Jean Arragle, Santiago Ruiz.
Characterization of the injection-combustion
process in DI Diesel engine running with Rape seed
oil methay! ester, SAE 199-01-1497, 1999.

12. Tadashi, Young. Low carbon build up, low smoke
and efficient diesel operation with vegetable oil by
conversion to monoesters and blending with diesel
oil or alcohols, SAE 841161, 1984.

13. Senatore A. A comparative analysis of combustion
process in D.lI. Diesel engine fueled with bio-diesel
and diesel fuel, SAE 2000-010691, 2000.

14. Choi CY. Effect of bio-diesel blended fuels and
multiple injections on D.lI diesel engine, SAE
970218, 1997.

15.

16.

17.

18.

19.

20.

ISSN (Online): 2347 - 4718

Peter Klee.Characterization of different vegetable
oil fuel with regard to their suitablility as diesel fuel
substitutes under special consideration of their
physical and chmical properties, SAE VDI Nr.375,
1983.

Zhang Y. Combustion analysis of ester of soyabean
oil in a diesel engine, SAE 960765, 1996.

Barsic NJ, Humke H. Performance and emission
characteristics of a naturally aspirated diesel engine
with vegetable oil, SAE 810262, 1981.

Masjuki HH, Kakm MA, Maleque MA, Kubo A,
Nonaka T. Performance, emissions and wear
characteristics of an I.D.l diesel engine using
coconut blended oil, part D 215,1.Mech. E., 2001.
C.A.Silvico, R.Carlos,V.G.Marious,
S.R.Leonardodos and F.Guilherme.Performace of a
diesel generator fueled with palm oil. Journal of
Fuels 81 (2002).pp.2097-2102. [33]
www.goodnewsindia.com

The Hindu, Daily Newspaper dated 4.1.2003.

Www.ijtre.com Copyright 2022.All rights reserved. 19



