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Abstract— This review paper analyses the performance and
emission of waste cooking methyl esters. The main
objective of this paper is to study of performance and
emission characteristics of WCME. The performance and
emission indicators such as brake power, BTE, EGT, BSFC,
NOx, CO, CO2, HC and smoke opacity-have been estimated
in comparison to diesel fuel. the result showed that different
sources of biodiesel feedstocks gives different results to
engine performance and emission. Most of the research
papers yielded favourable results towards the biodiesel as
compared to diesel fuel. This study revealed that waste
cooking methyl esters can be used in CI engine as a
replacement of diesel fuel.
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. INTRODUCTION

The world wide increase in the consumption of petroleum
oil has caused economic and environmental problem. In
order to reduce dependence of petroleum oil, development
of renewable fuel such as biodiesel is very important. The
main advantage of biodiesel fuel includes renewability,
High biodegradability, high flash point and low emission of
pollution. American society of testing and materials
(ASTM) defines biodiesel as fuel comprising of mono
alkalis esters of long chain fatty acids derived from
vegetable oil or animal fats. Biodiesel synthesis from
various edible and non edible vegetable oil like rice bran,
rapeseed, soybean, sunflowers, palm, rocket seed and waste
cooking oil. The transesterification of WCO with methanol
has been study by using KOH catalyst.

In addition waste cooking oil also brings many
disposal problems all around the world by polluting river
water, choking of drainage, etc. So, use of WCO may bring
in many benefits if it is used as a fuel source. Thus
production of biodiesel from waste cooking oil is one of the
better ways to utilize it efficiently and economically
eliminating the disposal related problems [13].Presently,
India produces only 30% of the total petroleum fuels
required and the remaining 70% is imported, which costs
about Rs. 80,0000 million per year. It is evident that mixing
of 5% of biodiesel fuel to the present diesel fuel can save
Rs.40,000 million per year. It is also estimated that India can
supplement 41.14% of the total diesel fuel consumption, if
resources like waste cooking oil and other bio wastes were
used as raw material for biodiesel production .

Due to renewable in nature, low cost and green
house gas reduction potential biodiesel is nowadays
incorporated all over the world especially in developed
countries like USA, France, Brazil indifferent proportions
with diesel. Waste cooking oil cannot be used directly in
diesel engines as it has higher viscosity, free fatty acid and

moisture content with low volatility leading to severe engine
deposits, injector coking and piston ring sticking. These
undesirable effects can be removed by transesterification of
waste cooking oil. The process of transesterification
removes glycerin from the triglyceride molecules present in
waste cooking oil and replaces it with alcohol used in the
process. The viscosity is decreased without much affecting
the cetane number and the heating values. Product of the
reaction is methyl ester. In stoichiometric reaction, three
moles of carbinol is required for onemole of triglycerides,
however this being a reversible reaction, excess carbinol is
required to shift the equilibrium to the productside. The base
catalyzed transesterification has been selected rather than an
acid catalyzed transesterification due to high conversion rate
[4-6]. The data on requirement of petroleumdiesel and
availability of waste cooking oil in any country indicate that
biodiesel obtained from waste cooking oil may not replace
petroleum diesel completely. However, a substantial amount
of biodiesel fuel can be prepared from waste cooking oil,
which would partially decrease the dependency on
petroleum based diesel.

Biodiesel has been identified as a potential
alternative fuel for CI engines because use of biodiesel can
reduce petroleum diesel consumption as well as engine out
emissions. Out of many biodiesel derived from various
resources, biodiesel from Waste Cooking Oil (WCO) can be
prepared economically using usual transesterification
process. In the present study, in-depth research and
comparative study of blends of biodiesel made from WCO
and diesel is carried out to bring out the benefits of its
extensive usage in Cl engines. The experimental results of
the study reveal that the WCO biodiesel has similar
characteristics to that of diesel. The brake thermal
efficiency, carbon monoxide, unburned hydrocarbon and
smoke opacity are observed to be lower in the case of WCO
biodiesel blends than diesel. On the other hand specific
energy consumption and oxides of nitrogen of WCO
biodiesel blends are found to be higher than diesel. In
addition combustion characteristics of all biodiesel blends
showed similar trends when compared to that of
conventional diesel.

Il. LITERATURE REVIEW

The various studies are reviewed to understand the
information related with conversion of Waste Cooking Qil
into biodiesel which blends with Diesel and the performance
testing adapted on C.I engine. Following are the various
Researchers are present their views related with the same.

Ragit S S.et al [1] has studied the Performance and emission
evaluation of a diesel engine fueled with methyl ester of
neem oil and filtered neem oil CO2 % higher emission are to
be seen for part load it reduces UHC and NOx with increase
of BTE to study the emission and performance
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characteristics of an indirect ignition diesel engine fuelled
with 5% (palm) and 5%coconut oil with diesel fuel at
constant 85% throttle position. The result shows that there
are reductions in both C5 and P5 reduce CO by7.3% and
21% respectively, and HC by 23% and 17% respectively.
However C5 reduces 1% and P5.

Increases 2% NOXx emission. It was observed that
P5produces higher CO2 than C5.

Utlu Z. et al [2] has investigated the effect of
biodiesel from waste frying oil methyl ester in a diesel
engine with a turbocharged four cylinder direct injection
.From the investigation it was observed that the average
emission reduction was 17.14% for CO, 1.45% for NOx and
8.05%for CO2 .

Ozsezen et al [3] has studied the performance and
combustion characteristics of a DI diesel engine fuelled with
Waste (frying) palm oil methyl ester (WPME). They
observed that the unburned HC, CO emission and smoke

Cheung C.S. et al [5] studied the effect of waste
cooking oil biodiesel on the emission of 4-cylinder naturally
aspirated direct injection diesel engine with different blends
of biodiesel (B10, B20, B30 and B100). They found that
there is reduction in HC, CO, PM concentrations but
increase in NOX.

Murillo S et al [6] evaluate the performance and
exhaust emission in the use of biodiesel in outboard 1-
cylinder, WC, 4-S, DI diesel engine operated at 1500-3500
rpm. It was observed that there is reduction in CO but
increase NOX.

Utlu Z. et al [7] investigated the effect of biodiesel
from waste frying oil methyl ester in a diesel engine with
turbocharged, four cylinder and direct injection. Due to
lower heating value, high viscosity and density waste frying
methyl ester fuel consumption is 14.34 % higher and power
is 0.55 % lower than diesel fuel. Average decrease in torque
value was 4.3% for waste frying methyl ester.

opacity decreased by14.29%, 9.52%, and 86.89% with use Researche
of Waste (frying) palm oil methyl ester
Lapuerta M. et al [4] studied the effect of biodiesel rs Power & | BSFC(kg/kw
fuel obtained from the waste cooking oil on 4-cylinder, (ygfa:) Torque h) BTE EGT
WC,4-S,IC,TC,DI diesel engine emission. The main BVI\Qnds
findings of this study show that the CO, HC, PM, PAHSs
Reduced and NOx low difference. An
Researchers H.Yanget | Higher Higher lower
I:%)ilgzglil Engine with Speed Emission results 2;1?[(1200%) If \gg lower 2.1% 5.1% 16.7%
feedstock B50
Murillo S et . Utlu et
al \}V(éyznsd ?:;I Lower CO but al(2008) IojvleSr(ﬁ 3 increases . 6.35%
(2007) Used Wi o higher NOXx. BO to o 1Y 14.34% lower
; : ith 1500-3500 rpm % lower
cooking oil B100
Lapuerta M. 4-cylinder, Hirkude 6.5% 6.89% 6.5%
etal WC,4- CO,HC,PM,PAHSs et al. Decrease L Decreas
(2008) S,IC,TC,DIwith | Reduced and NOx B50 s Increases es
Waste 1410,1526,1743 low difference Ali M et
cooking oil 1853 rpm al. . Slightly | 2%low
Utlu Z. et al 4-cylinder, Lower CO. NOx B30to Higher10% change er
(2008) WC,4-S,IC, TC,DI and smoi<e is ' B50
Waste frying | with1410,1526,1743 higher Gopal et
oil 1853 rpm al. 27.6 % Slightly
Ozsezen et al B5, B20 higher lower
(2009) 1-cylinder & BS0
Waste palm WC 4-S DI v(/ith Lower CO, HC and Table 2: Studies Related To Engine Performance Using
oil methyl 1500’ rpn’1 and full smoke but higher Waste Cooking Oil Biodiesel
esters and load NOX. Hirkude et al. [8] conducted the performance and
canola oil emission test of a diesel engine fuelled with waste fried oil
methy! esters methyl ester and its blends. The experiment was conducted
Cheung C.S. 1-cylinder in a single cylinder 4S DI diesel engine. The brake thermal
etal WC.4-S DI V\’/ith Lower PM, NOXx, efficiency decreased with increase of WFOME in the blend.
(2009) Diffe}ent ’Load and HC, higher CO The BTE of B50 was found 6.5% lower than that of diesel.
Waste 1800 rpm and aldehydes For B50, BSFC observed was 6.89% higher than that of
cooking oil diesel. The EGT increased with increase of WFOME in the
Kalam M.A. A-cylinder t3eos; fu;el forggll tr;]e Iloads. ng} highe;thG:c obdserveld was
et al ' oc for B90. The lowest EGT was 291oc for diesel.
(2011) 1\/5\/0002580(? rlpvr;'t(g Coé:jﬁéé\(lex Ali M etal.[9] The BSFC is increased with the
Waste 859 throttle increase of WCOME blending ratio in the blended fuels.
cooking oil BSFC increased by 45% for neat biodiesel and by 10% for

Table 1: Studies Related To Engine Emission Using
Biodiesel From Various Researcher

fuel blends containing biodiesel blending ratio lower than
30% in the blends. The best values of fuel economy
(indicated by the reduction of BSFC) are achieved at low
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blending ratios upto 10% WCOME in the blended fuels
(where BSFC is slightly reduced by 3%). BTE is received at
B20 (around 1% higher than diesel fuel), while BSEC is at
B10 (where BSEC is reduced by 8% to that of diesel fuel).

I11. CONCLUSION

From the study it is found that properties of various
biodiesel formed by transesterification of vegetable oil are
very similar to diesel. hence these biodiesels can be used in
compression ignition engine without any modification in
engine. However use of these biodiesel affects performance
and emission characteristics of engine. The CO, HC and PM
emission decreases but also increases NOx % with use of
biodiesel. On the other hand BTE of engine is decreases and
BSFC increases.
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