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Abstract: The widespread use and rising demand for fossil fuels has delayed the problem beyond its depletion price,
and as a result has stimulated a move to tackle the problem with more environmentally friendly and less polluting
gasoline for diesel. The use of nanoparticles in liquid gasoline (both diesel and biodiesel) has shown promising and
difficult. Using biodieselas gasoline reduces overall engine performance and increases NOx emissions. The addition of
metal nanoparticles and metal oxides to diesel / biodiesel improved overall engine performance and reduced
hydrocarbon, carbon monoxide, carbon dioxide and NOx emissions. In this paper, an accurate description of the paint
finish achieved with the help of unique researchers, and the benefits, problems, and fateful situations of using
nanoparticles as an additive in diesel / biodiesel engines.

Keywords: Conventional fuel, biodiesel, Cashew nut oil, Honge, substitute fuel, diesel engine, blend,
transesterification.

1. INTRODUCTION

The engine is a vital a part of maximum electricity associated packages because of its excessive performance and
occasional gasoline consumption. Diesel engines are usually used as high movers in transportation and business
sectors. The huge use of diesel enginesoutcomes in unabated gasoline demand, which has extended issue for gasoline
reserves andits depletion rate. The gift electricity state of affairs has inspired the essential movements to address the
trouble of pollutants and the growing rate of petroleum gasoline andadditionally to pick out opportunity fuels
which can be greater green and much less polluting with decreased gasoline consumption.[1] Biodiesel seems to
be the maximum promising opportunity gasoline that may be utilized in diesel engines without a whole lot layout
amendment. Many researchers have carried out engine overall performance exams the usage of blends of numerous
bio diesel feedstock. Most of them have mentioned that engine overall performance marginally reduced as compared
to diesel and emissions like HC, smoke and CO had been notably decreased besides NOx. Researchers constantly
purpose to enhance engine overall performance with simultaneous discount in emissions without amendment of the
engine layout system. Early studies focused on enhancing the first-rate of gasoline with components and
emulsification. Additives at the micro scale variety have troubles like sedimentation, conglomeration and nonuniform
lengthdistribution. With improvements withinside the nanoscience, particle sizes much less one hundred nm may be
without difficulty organized and used as components withinside the engine, accordingly fixing the aforementioned
troubles. Recent studies found out that addition of nanoscale steel debris (nanoparticles) in liquid and hydro carbon
fuels might enhance the general houses of the gasoline. Nanofuel houses may be various with the addition of nanoscale
debris owning favored bodily and chemical houses. The use of nano fuels can lessen ignition postpone and might
beautify bodily houses consisting of thermal conductivity, diffusivity and viscosity which ends up in higher combustion
of gasoline. Thestandard calorific fee of the gasoline will increase because of the better electricity density of the steel
debris which provide higher overall performance withinside the engine. The nanoparticles has a wonderful impact
ignition postpone and ignition temperature which could improve the combustion method with a growth in momentum
density which in flip improves gasoline injection speed into the combustion chamber and gives you an more
advantageous overall performance withinside the engine. Nanoparticles function excessivefloor region to extent ratio
which ends up in greater touch among the gasoline and the oxidizer.[2] This reduces emissions, both via way of means
of the response with water to supply hydroxyl radicals which beautify soot oxidation or immediately with carbon to
decrease the oxidation temperature. The particle length used become 5—one hundred nm which may be synthesized via
way of means of numerous chemical and bodily processes. Metal oxides of magnesium, cerium, aluminum,
manganese, copper, zinc, boron and iron were used for nanofuel research. Many researchers have used those steel and
steel oxides as hano components to the bottom gasoline diesel or biodiesel and carried out experiments the usage of
distinctive concentrations withinside the engine. Today's literature review article describes experimental photos made

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 312


https://iarjset.com/

IARJSET ISSN (O) 2393-8021, ISSN (P) 2394-1588

F@g International Advanced Research Journal in Science, Engineering and Technology
> ISO 3297:2007 Certified 3¢ Impact Factor 7.105 3¢ Vol. 9, Issue 6, June 2022
DOI: 10.17148/IARJSET.2022.9648

by various investigators on the use of different types of nanoparticles in diesel and biodiesel engines and their impact
on overall engine performance, exhaust gas and combustion characteristics. We summarized the results of the pilot
studies conducted by these researchers and identified research holes thatrequired similar studies.[3]

ALUMINIUM NANOPARTICLES

Mehregan and Mogiman studied the nano aluminum effects of ethanol on combustion, NOx and CO emissions.
Nanoscale energetic materials exhibit high reactivity, short ignition delayand fast energy release due to their large
surface area. The nano-aluminum mixture significantly increases the diesel fuel ignition potential, as found in simple
hot stove biofuel experiments. The fuel mixture was injected from the center of the combustion chamber of the vortex
burner. Hot air was taken with a vortex number of 0.25 at a velocity of 6 m/s and a temperature above its boiling
point. A selected mesh node of 36 pounds is a goodcompromise between accuracy and computation time. A
mathematical model was created and its reliability was verified by comparing it with experimental data. Thanks to the
addition of 2.5% aluminum nanoparticles, NOx and CO emissions were significantly reduced. Kao etal. performed
experiments using aluminum nanoparticles in diesel fuel. Aluminum nanoparticles are prepared by applying a plasma
arc to the aluminum nanoparticle immersedin water. The diameter range of the nanoparticles used is 40 to 60 nm; 3050
cc aluminum additive is added to 1 L of diesel oil and mixed thoroughly for 15 minutes. The use of additives reduces
the BSFC compared to neat diesel, but at higher speeds lean diesel is more efficient because of the higher moisture
content of the aluminum diesel mixture. At speeds below 2200 rpm, the smoke concentration for aluminum diesel
blends is lower than for purediesel. NOx emissions from the aluminum diesel blend were reduced at all loads at 1200
and 1800 rpm. Karthikeyan conducted a pilot study of the performance and emission parameters of a diesel engine
blended with canola methyl ester oil biologically available in a 4cylinder engine at concentrations of 50 and 100 ppm.
Zinc oxide (ZnO). After that, air cooling, directinjection, single cylinder. A static diesel engine at 1500 rpm with full
throttle. Government fees. The average size of nanoparticles is 100 nm. The physicochemical properties show a slight
improvement in the calorific value of and the kinematic viscosity of the fuel by addingZnO compared to biodiesel. The
ZnO composite exhibits a higher heat release and 100 ppm ZnO exhibits a maximum heat release of about 95.3
kJ/m3. BSFC has lower ignition delay and improved performance of ZnO fuel, resulting in a lower yield of ZnO fuel
compared to biodiesel. The BTE of the ZnO fuel improved at higher loading and increased with the dose of
nanoparticles. Reduction of CO and HC emissions of ZnO mixed fuel.

Need for a Biodiesel as alternative

Oil usage increases from 2 billion tonnes to 4.5 billion tonnes annually, the cost of unrefined oil in the global market
rises to $ 20 per barrel, auditors expect more oil costs in the long rundoing. India’s automobile population has
increased over the past few years and is estimated to have brought about 243.3 million tonnes of fossil fuel by-
products to the world. India consumes 65 million tonnes of diesel. India ranks fifth in the world for the use of non-
renewable energy sources. Faced with rising costs, climate and environmental changes, countries around the world are
embarking on biodiesel projects to create alternatives to traditional fuels. Biodiesel can be used without modifying
existing engines. Since it is non- toxic, it has additional benefits.[3]

2. RESULTS AND DISCUSSIONS

Many researchers have studied Cashew nut shell liquid oil and have found the results as shown in the following chart
[11]. When pyrolysis is used to produce biodiesel, the thermal efficiency of the brake system is lower and specific fuel
consumption is higher than that of diesel. The density of hydrocarbons, carbon monoxide and unburnt smoke
increases, but due to low exhaust temperatures, NOx emissions are reduced with Cashew nut shell liquid Diesel
blends compared with pure diesel. It was also found that the thermal efficiency of the brake is 31%, while the specific
energy dissipation of the brake is reduced. Also, the B20 blend (20% biofuel and 80% diesel) has lower HC, CO, and
NOXx emissions than the higher blend [2] [3]. However, if twostep distillation was used to make cardanol from
CNSL oiland then trans esterified with ethanol as the CNSL biofuel additive to make biodiesel, the results would be
quite different from previous results. increase.

The BTE of the mixture of 10% ethanol and B20 is 35.1%, which is higher than that of diesel(34.52%) and B20
(29.95%), improving engine efficiency [1].
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Figure 1: Comparison of Brake Thermal Efficiency [1]
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Figure 2 : Comparison of Specific fuel Consumption [1]
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Figure 3: Comparison of HC emissions [1]
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Figure 4: Comparison of CO emissions [1]
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Figure 5: Comparison of exhaust gas temperature [1]

3. CONCLUSIONS

The internal combustion of petroleum based engine leads to pollution in environment , global warming and also
affects human health. While the combustion of biodiesel madefrom various edible/inedible oils produces very less
HC, CO and NO oxides than hydrocarbons, this should alleviate the problems mentioned. above. But to use biodiesel
in pure form, it is necessary to improve the engine. But if mixture of diesel and biodiesel as fuel in engine
modifications, that is not necessary. Depending on the characteristics and operating conditions of the motor such as
speed and load, etc. Engine performance is different. With that in mind, you need to choose the right blend of biodiesel
and diesel. Brazil uses ethanol as fuel for most of its vehicles. In the United States, blended gasoline is used as a fuel
for gasoline vehicles. However, with a market monopoly of 4,444, India still relies on gasoline and diesel for
automobiles. Domestically produced biodiesel fuel reduces the country's dependence on external energy and
eliminates crises. This document describes the properties of CNSL oil, the conversion process, the results and
performance of using CNSL biodiesel as an alternative fuel for the CI engine. Based on this study on CNSL biodiesel,
it can be concluded that CNSL oil can be used as an alternative fuel for diesel engines.
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