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Abstract 

It's no secret that pollution is a major problem 

that's only getting worse. Meanwhile, the cost of 

fossil fuels keeps going higher. This price 

increase is largely attributable to the depletion 

of fossil fuels. Therefore, different fuels must be 

used in internal combustion engines. Due to this, 

we are examining the effects of using algae 

biodiesel in diesel engines by studying their 

efficiency, combustion, and emissions. To 

improve performance and combustion 

characteristics while simultaneously reducing 

emission characteristics, biodiesel fuel derived 

from algae is used in a computerised variable 

compression ratio (VCR) diesel engine. We 

report the results of a study that compared the 

performance of a diesel engine running on algal 

biodiesel to that of one running on regular diesel 

fuel. Diesel fuel is used as a benchmark in a 

computerised variable compression ratio diesel 

engine to determine the optimal algal mix. 

Keywords:  Biodiesel, VCR diesel engine , CI 
engine 

1. Introduction 

Primary energy sources that can't be used 
over and over again can be put next to ones that 
can. Nonrenewable energy sources aren't always 
available, and the extraction, processing, and use of 
these resources all have big negative effects on the 
ecosystem around them. Fossil fuels are those that 
were made hundreds of millions or billions of years 
ago and can't be made again. In fact, we get more 
than 80% of our energy needs from just three types 
of fossil fuels: oil, coal, and gas. Almost all of the 
carbon emissions in the world, or about 98%, come 
from burning fossil fuels. Cutting back on the use 
of fossil fuels would cut carbon dioxide emissions  

 
 
and other forms of pollution by a large 

amount. This can be done either by using less 
energy overall or by switching to energy that 
comes from sources that don't run out. As a direct 
result of this, the industry is moving toward 
renewable energy. Since it is no longer possible to 
keep using fossil fuels, a lot of progress has been 
made in the last few decades on developing 
renewable energy alternatives. There has been a lot 
of interest in algae lately because it is a renewable 
energy source that can be used instead of fossil 
fuels. 
 

Another problem with petroleum fuels is 
that their reserves are not evenly spread around the 
world. The Middle East has 63% of the world's 
reserves and is the main source. One reason why 
the Middle East is the main source is because of 
how it is spread out. It is interesting to note that 
fossil fuels and nuclear power are more common in 
some parts of the world than renewable energy. 
Because of this, renewable energy sources like 
biomass, hydro, wind, solar, geothermal, and 
marine energy will be very important for the 
world's energy supply in the future. Hydro, solar, 
wind, geothermal, and bio-renewable energy are 
the main types of renewable and alternative energy 
sources. Each of these has its own set of pros and 
cons. Renewable energy gives us hope because it is 
safe for the environment, clean, and a good option. 
Compared to the fossil fuels that these alternative 
energy sources are meant to replace, their 
emissions of greenhouse gases and other pollutants 
are small, if they exist at all. 
 

Several problems make it harder to make 
biofuels, which makes it harder for people to use 
them all the time. These limits come from 
technology, finance, supply, storage, and security, 
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as well as from laws that the government has 
passed. The costs of making something are hard to 
predict because they depend on the availability of 
certain raw materials. Also, our government has 
made it a rule that oils that aren't meant for human 
consumption can't be used to make biofuel. But 
vegetable oils, for example, have the same amount 
of energy as diesel fuel, even though they can be 
made over and over again and will never run out. 
On the other hand, the widespread use of vegetable 
oils could be making other serious problems worse, 
like famine in less developed countries. Because 
vegetable oil fuels were much more expensive than 
petroleum fuels, they were ruled out as a good 
choice. When things like the price and availability 
of fuel become more important, it is theoretically 
possible to build biomass-fired facilities of any 
size, from home-sized to about 50 MW. 
Algae use the same process of photosynthesis that 
corn, soybeans, sugar cane, and wood do. The 
energy from the sun is turned into the energy of 
chemicals through this process. They do this by 
putting away fatty acids, sugars, and proteins. 
Biodiesel is considered to come from the sun 
because it can be made from the oil of plants. 
Because algae have a lot of oil in them, they are 
great options for making biodiesel from. Algae are 
one of the best choices for this use because they are 
one of the plants on Earth that can do 
photosynthesis the best. 
 

2. Related work 

Gad, M. S., et al.[1] In this experiment, palm oil, 
palm biodiesel, and their mixtures with diesel fuel 
are used to find out how different loads affect a 
diesel engine. A diesel engine was used to carry out 
the investigation. Diesel fuel on its own has a much 
higher thermal efficiency than diesel fuel mixed 
with oil or biodiesel. It was found that the fuel 
consumption of mixtures of biodiesel and oil was 
much higher than that of diesel oil. When biodiesel 
blends are used, less carbon monoxide and 
unburned hydrocarbons are released into the air. 
On the other hand, when oil blends are used instead 
of diesel fuel, the amount of unburned 
hydrocarbons and carbon monoxide in the air has 
gone up. Compared to diesel, oil mixes and 
biodiesel do not produce a lot more nitrogen oxide 
emissions. Diesel-biodiesel blends with up to 20% 
biodiesel by volume are recommended because 
they work better and produce less pollution than 
diesel fuel alone. 

Bora, D., et al[2] Biodiesel made from oils that 
aren't good enough for people to eat could play a 
big role as an alternative fuel for diesel engines in 
India in the not too distant future. Mahua Oil 

Methyl Ester was tested in the Engines and 
Unconventional Fuel Laboratory of the Center for 
Energy Studies at the Indian Institute of 
Technology in Delhi (MOME). All of the studies 
showed that the current engine can run with up to 
30% MOME added to neat diesel by volume 
without showing any signs of bad combustion. 
MOME doesn't make much of a difference when 
used in a diesel engine with direct injection 
compared to diesel fuel that hasn't been changed in 
any way. For this project, it was decided to use low 
horsepower diesel engines. These are the kinds of 
engines that are often used in agriculture. The car is 
powered by a single-cylinder, four-stroke, water-
cooled engine that can make 6 horsepower at 1500 
revolutions per minute. After a lot of testing, it was 
clear that the MOME could be added to the IC 
engine that was already in place without making 
any major changes to the hardware. 

Kahkashan Khan et al[3] The results showed that 
as the amount of biodiesel in gasoline blends went 
up, BTE went down a little bit while BSFC went 
up. As the amount of biodiesel in fuel blends went 
up, the amount of unburned hydrocarbons (HC), 
carbon monoxide (CO), carbon dioxide (CO2), 
nitrogen oxides (NOx), and smoke went down. 
When the amount of castor biodiesel was 
increased, the amount of emissions also went up. In 
terms of performance and pollution, a DI diesel 
engine is the best choice for a mix of castor (5%), 
karanja (10%), and diesel (85%). 5:10:85 is the 
best ratio for this mix. 

Gugulothu, S.K et al[4] The results show that when 
more fuel is injected, the thermal efficiency of the 
brakes goes up when they are under full load. This 
is because the combustion is more efficient and the 
time it takes to start burning is shorter. More 
research looked at how 10% EGR affects the 
performance and emissions of the engine. It was 
found that while some emissions, like carbon 
monoxide and hydrocarbons, go up, others, like 
nitrous oxide, go down. This goes against the idea 
that 10% EGR has no effect on emissions, which 
was the original idea. 

Chandra Sekhar Sriharikota et al[5] When 
VNSOME20 is used, the thermal efficiency of the 
brakes goes down, the BSFC goes up, and the 
temperature of the exhaust gas that comes out of 
the engine goes up. Compared to diesel fuel, 
gasoline causes BSFC and EGT to rise by 9.3% 
and 14.28%, respectively. This causes thermal 
efficiency to drop by 7.34%. With an optimised 
biodiesel blend like VNSOME20, emissions like 
HC and CO can be cut by 19.14% and 22.2%, 
respectively. On the other hand, when compared to 
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diesel fuel, the VNSOME20 biodiesel blend caused 
the engine to put out more CO2 and NOx. 

S. Jacob et al[6] Because fossil fuel reserves are 
running out, it is very important for the modern 
world to find new sources of biodiesel. In this 
research project, the 15:5, 10:10, and 5:15 ratios of 
jatropha methyl ester to mahua methyl ester are 
tested as dual biofuels. Diesel engines can use 
mixtures of jatropha methyl ester and mahua 
methyl ester because they work well and don't 
pollute the air much (JME15MME5, 
JME10MME10, and JME5MME15). Based on the 
results of several experiments, biodiesel mixtures 
with titanium dioxide nano-additives, like jatropha 
methyl ester and mahua methyl ester, may work 
better than either component of biodiesel used on 
its own. Several different mixtures are put through 
a series of tests and rated on how well they work, 
such as by their BTE and SFC ratings, while being 
put under different loads. 

3. Proposed methodology 

FAME stands for fatty acid methyl esters, which 
are a type of fatty acid ester that can be made by 
reacting methanol with fats. FAME, which is 
mostly made from vegetable oils through a process 
called transesterification, makes up most of 
biodiesel. They are used to make biodiesel and 
products for cleaning. FAME is usually made by 
reacting lipids with methanol in the presence of a 
base like sodium hydroxide, sodium methoxide, or 
potassium hydroxide. The Fischer-Aldrich reaction 
is the name for this process. Instead of using free 
fatty acids, FAME is used to make biodiesel to 
keep the metal parts of machines like engines, 
processing equipment, and other gear from rusting. 
Even though their esters are usually thought to be 
harmless, free fatty acids could get worse over 
time. The most obvious difference between FAMEs 
and their non-sterilized counterparts is that the 
FAMEs have a higher cetane number by 12 to 15 
points. 

3.1 How an internal combustion engine 

that runs on biodiesel works on the inside (IC 

engine) 

Another important thing to think about is how well 
the engine works. Brake performance is usually 
measured by a number of different factors, such as 
thermal efficiency, braking power, and the amount 
of fuel used by the brakes themselves. Here is a 
detailed look at how much power, BSFC, and BTE 
a diesel engine that runs on a mix of biodiesel and 
regular diesel makes. In this article, both how well 
biodiesel works and how much it contributes to air 
pollution in different places are taken into account. 
Emissions from the tailpipe, such as carbon 

monoxide (CO), hydrocarbons (HC), nitrogen 
oxides (NOx), particulate matter (PM), and smoke, 
were studied, along with other performance metrics 
for different biodiesels, such as power output, 
specific fuel consumption, thermal efficiency of the 
brakes, and so on. Most of the time, the heating 
value, cetane number, viscosity, density, and cold 
flow properties are used to classify biodiesels 
(cloud point, pour point, flash point, ash content, 
sulphur content, carbon residue, and acid value). 
Both the chemical and physical properties of the 
biodiesel are set by the feedstock. Several factors, 
such as the length, saturation, position, and type of 
double bonds in the carbon chain of the feedstock, 
affect these qualities (cis vs. trans). Different 
physicochemical parameters have been shown to 
affect both how well the engine works and how 
much pollution it puts out. This shows that the type 
of feedstock used to make biodiesel affects both 
how well the engine works and how much 
pollution it makes. 

 

Figure 1: Investigation on the structural effects[18] 

3.2 In terms of their thermodynamics, 

how well brakes work 

Several studies show that the BTE for biodiesel-
diesel blends is either the same as diesel fuel or less 
than diesel fuel. said that when a B25 blend was 
used in a diesel engine without any other changes, 
the thermal efficiency was good. According to 
what found, the higher[7] viscosity of biodiesel 
adds to the fact that the brakes are less thermally 
efficient. some research and found that using pure 
biodiesel made from beef tallow (B100) has a 
lower thermal efficiency than diesel fuel with its 
blend. Because biodiesel made from beef tallow 
has a lower heating value than diesel fuel, this is 
the case (B5 to B78). Rajaraman et al. looked at 
how moringa oil methyl ester and its blend (B20 
B000) affected the way diesel engines ran when 
they were put under different loads. It was found 
that mixtures made with moringa were thicker, 
heated less, and had a higher density than diesel 
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fuel. This made them less good at keeping heat 
when they were used to stop. that the thermal 
efficiency of the brakes is lower when palm oil 
diesel is used instead of petro-diesel. But because 
palm oil diesel has a lower calorific[8] value than 
regular diesel, it is only 5% as good as regular 
diesel, even though it uses 10% more fuel. Palm oil 
diesel is better for the environment than regular 
diesel because it carries oxygen along with it. 
found that alcohol fuel blends that are mixed with 
biodiesel blends are a very promising type of 
biodiesel that has the potential to improve the 
performance of diesel engines. They found that the 
most effective biodiesel was a mix of diesel and 
alcohol that was 25% of the biodiesel. The 
performance of biodiesel could be improved by 
adding the right kind of alcohol in the right 
amount. 

3.3 When you stop, how much fuel do 

you use? 

 It has been shown that the brake specific fuel 
consumption goes up when biodiesel is mixed with 
diesel in CI engines . When the engine is working 
harder, all types of biodiesel fuel have a lower 
BSFC value. looked into how well diesel and 
jatropha biodiesel mixed together worked. They 
came to the conclusion that part of jatropha's better 
performance was because it had a lower viscosity. 
This made the BSFC value lower than that of 
vegetable oil. Based on what they found in their 
research, came to the conclusion that B20 performs 
very similarly to diesel fuel. When tested at full 
load, the brake-specific fuel consumption of blends 
B20 and B30 was very close to that of regular 
diesel fuel. put a diesel engine through its paces 
with fuel made entirely of palm biodiesel. The 
diesel engine itself was not changed by the 
researchers. They say that when the engine is 
running at full load and 100% palm biodiesel is 
used instead of diesel fuel, braking power and 
torque drop by 10% to 12%. The increase in the 
fuel used by the brakes ranged from 4% to 5%. say 
that all of the dual biodiesel mixes have lower 
BSFC and better stopping power. [9]The BSFC is a 
great example of an independent variable because it 
depends on how many calories the fuel has. The 
fact that the ester uses too much energy is because 
it has less energy than it should. Because palm oil 
diesel has a lower calorific value than petro-diesel 
fuel, it has a BSFC that is slightly higher than 
petro-diesel fuel's, but the difference is not big. In 
the research that Jafari and his colleagues did  they 
used a total of six different fuels. Diesel and 
coconut biodiesel were used as base fuels, and 
triacetin was added to biodiesel to make it more 
oxygenated. To reach this goal, they made a 
correlation matrix that takes into account a number 

of different criteria. Some of these factors are 
speed, brake power, injection pressure, brake 
thermal efficiency, air-fuel equivalency ratio, 
injection start, combustion start, ignition delay, 
brake specific fuel consumption, density, oxygen 
content, more information about exhaust emissions, 
and particle shape. They also found that the lower 
heating value (LHV)[10] of biodiesel and triacetin 
is lower than that of diesel, which makes the BSFC 
higher, and that the amount of fuel oxygen makes 
the amount of fuel used go up. Both of these 
discoveries raise the BSFC. 

3.4 Power 

A Greater or smaller reduction in engine power 
when using biodiesel-diesel blends with biodiesel 
of different origins are reported in many research. 
investigated the engine performance with a 
biodiesel blend in different percentages (10%, 
30%, 50%) in a four-stroke single-cylinder direct 
injection diesel engine under the various condition 
and then concluded increase in the biodiesel blend 
decreases the power output. found that effective 
power increases steady and then decreases with 
increase in load at fixed biodiesel percentage and 
compression ratio. The efficiency increases, when 
effective power decreases to a certain value and 
begins to increase with an increase in biodiesel 
percentage at stable equivalence ratio and 
compression ratio. stated that higher power 
obtained for hazelnut soap stock, waste sunflower 
oil mixture and blends used in four-cylinder, 
indirect ignition diesel engines[11]. The mixture of 
biodiesel to diesel fuel decreases its heating value. 
The existence of higher oxygen blends (10%), the 
higher viscosity blends, a larger mass flow rate for 
the blends have a less internal leak in the fuel 
pump. They found that power decreases while the 
increase in the percentage of biodiesel is enriched. 

3.5 The Influence of Biodiesel on the 

Emissions Produced by Internal Combustion 

Engines 

Emissions from CI engines can be broken down 
into four categories: particulate matter (PM), 
hydrocarbons (HC), carbon monoxide (CO), and 
nitrogen oxides (NOx). The emission level is 
determined by a number of factors, including the 
design of the engine, the fuel quality, the operating 
condition, and the engine parameters. Emissions of 
carbon monoxide, nitrogen oxides, hydrocarbons, 
and particulate matter can be reduced when diesel 
and biodiesel are mixed together. The results of 
each study comparing the emission characteristics 
of diesel fuel blended with biodiesel to those of 
diesel fuel used by itself in a variety of engines are 
documented. 
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3.6 The Emission of Hydrocarbons 

There is a reduction in the amount of hydrocarbon 
emissions that occur when diesel-biodiesel blends 
are used as fuel rather than diesel alone. came to 
the conclusion that the fuel mix D70B25E5 with 
vane angles of 15 degrees and the air swirl air 
D80B10E10 have the lowest levels of HC 
emissions. the high oxygen concentration found in 
safflower biodiesel and butanol[12] causes slightly 
lower levels of harmful carbon monoxide and 
hydrocarbon emissions than diesel fuel does. 
Because of the higher cetane number of biodiesel 
and the better mixing properties of butanol, the 
ignition delay time and the rate of flame 
propagation are both decreased, which results in a 
combustion process that is more effective. the fuel 
mix B10 was found to have lower HC emissions 
than the baseline diesel, while the B20 blend was 
found to have the lowest HC emissions. This may 
be connected to the shorter ignition delay caused 
by the greater cetane number of biodiesel compared 
to diesel. Alternatively, this may be connected to 
the fact that the B20 blend had the lowest HC 
emissions. A shorter ignition delay period leads to 
more complete fuel burning, which in turn results 
in less hydrocarbon being exhaled into the 
atmosphere. Since n-butanol has been introduced to 
fuel blends, the amount of harmful hydrocarbon 
(HC) emissions has increased. This may be because 
higher alcohols have a lower cetane number, which 
results in an ignition delay. An increase in the 
ignition delay interval leads to an increase in the 
percentage of fuel that burns incompletely. 
Hydrocarbon (HC) emissions were found to be at 
their lowest for B20 blends when the engine load 
was only 20%, and they were found to be at their 
greatest when the engine load was 100%. HC 
emissions for pure diesel ranged from a high of 
5.31 g/kWh at 20% load to a low of 5.01 g/kWh at 
full load. 

 

3.7 Production of Carbon Monoxide 

Using a biodiesel-diesel blend instead of regular 
diesel reduces emissions of carbon monoxide. 
employed port injection to pump n-butanol into the 
cylinder while running in reactivity regulated 
compression ignition (RCCI) mode. Because it is 
difficult for the fuel to be fully oxidised in the 
crevice region and the boundary layer region near 
the cylinder liner, considerable[13] CO emissions 
are produced when heavily premixed charge is 
scattered uniformly in these places. According to 
the findings biodiesel generates higher levels of 
carbon dioxide and nitrogen oxides but lower levels 

of carbon monoxide when compared to diesel fuel. 
It was discovered that blends that contained 
bioethanol had greater total HC emissions and 
lower CO emissions compared to blends that 
contained B20 (which had 20% biodiesel and 80% 
diesel fuel). demonstrated that the amount of CO 
emitted by a running engine is greater when the 
load is reduced, as compared to when the engine 
was operating at its maximum capacity. The 
fundamental reason for the occurrence of this 
phenomena is that larger loads result in the 
existence of a fuel-rich mixture. Engines that run 
on mixtures of diesel and biodiesel, as opposed to 
diesel alone, yield lower levels of carbon monoxide 
emissions. Research conducted by De Oliveira and 
colleagues  found that the use of ethanol resulted in 
an 8.6% reduction in CO emissions when 
compared to B7. When employing B7E5, carbon 
monoxide emissions increased[14] in a linear 
fashion up until the engine load reached 30 kW. 
The load of 37.5 kW results in the greatest 
reduction in CO emissions, which is equivalent to a 
17.3 percent drop in emissions compared to the 
load of 30 kW. Between 10 and 20 kW load, there 
was a 21.3% increase in the amount of CO 
emissions produced by B7E10. With engine loads 
ranging from 22.5 to 37.5 kW, CO emissions fell as 
a function of increasing load, with the reduction 
reaching a minimum value of 22.7% at its lowest 
point. Across the board, the B7E15 gasoline 
showed higher CO specific emissions; the only 
exception was the 35 kW load, where it showed a 
drop of 9.8%. At a power rating of 5 kW, this fuel 
was found to produce an increase in CO emissions 
that was 387 percent higher than the previous level. 

3.8 Pollutant Gases 

The majority of the researchers came to the 
conclusion that the combination of biodiesel and 
diesel fuel produces higher levels of NOx 
emissions than diesel fuel used by itself. According 
to the findings the addition of 4% propanol, 8% 
propanol, 4% butanol, and 8% butanol to diesel 
resulted in a reduction of NOx emissions of 
6.098%, 19.668%, 11.585%, and 14.389%, 
respectively. These percentages correspond to a 
reduction in NOx emissions of 6.098%, 19.668%, 
11.585%, and 14.389%, respectively Increases in 
exhaust smoke density of 12.891%, 5.077%, 
11.339%, and 14.063% were caused by the 
addition of 4% propanol, 8% propanol, 4% butanol, 
and 8% butanol to diesel[15], respectively. NO 
emissions are said to be at their maximum when the 
vane angle is 45 degrees on a D100 and swirl air is 
present,. Because of the higher temperature and the 
premixed combustion that takes place with greater 
vane angles of 45 degrees, the amount of NOx that 
is emitted will increase. Because of the higher 
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percentage of biodiesel, the fuel mixture at 
D70B25E5 contains an increased amount of 
oxygen. 

Found that the amount of NOx emissions produced 
was proportional to the amount of crambe oil 
present in the mixture. According to the findings of 
research carried NOx emissions increase as the 
load is reduced. In a head-to-head matchup 
between B100 and diesel under full load 
conditions, the former has higher NOx emissions. 
found that when B5E20 was compared to B5, NOx 
emission was lower for B5E20 in the low- to 
medium-speed range, but it was higher for B5E20 
at higher speeds. This was observed by comparing 
B5 to B5E20. In addition, the production of 
nitrogen oxides (NOx) by an engine that is fueled 
by B5E20 is at its lowest point between the low 
and medium speed range when the engine is 
operating at full load. NOx production increases for 
all fuels at low to medium speeds, reaching its 
maximum value when complete combustion has 
occurred and the temperature in the cylinder has 
reached its maximum value. This happens when the 
engine is operating at its optimum speed. NOx 
production and the maximum peak temperature 
were both detected in the region close to the zone 
with the highest torque, which is the region where 
combustion is complete[16]. Following a durability 
test that lasted for 500 hours at the maximum 
torque speed, it was discovered that B5E20 
produced the highest amount of NOx emissions of 
any of the circumstances that were analysed. In a 
diesel engine, the production of oxides of nitrogen 
is influenced by a wide variety of variables, such as 
the ratio of air to fuel, the cetane number, the 
oxygen percentage of the fuel, and the temperature 
at which combustion occurs. Increasing the amount 
of ethanol present in the fuel mixture results in a 
longer ignition delay, which is one factor that 
contributes to B5E20's trend of increasing NOx 
generation. The production of ethanol blended 
biodiesel is the result of the addition of ethanol to 
base fuel, which results in a lower cetane number, 
an increase in the ignition delay period, and an 
increase in the concentration of fuel/air mixture at 
the combustion zone (B5E20). 

3.9 Substance that Is Made Up of Very 

Small Pieces 

When diesel-biodiesel blends are used instead of 
regular diesel fuel, there is a reduction in the 
amount of particulate matter emissions. the levels 
of particulate matter emissions are influenced by a 
variety of factors, some of which are the ambient 
temperature, the speed of the engine, the fuel 
characteristics, the load on the engine, and the 
after-treatment systems. Particulate matter, liquid, 

and solid mixtures in exhaust gas emissions are a 
complex pollutant that is not a chemically well-
defined material in terms of how it arises, what it is 
composed of, and how it may be regulated. 
Particulate matter, liquid, and solid mixtures in 
exhaust gas emissions are emitted when an internal 
combustion engine burns fossil fuels. When 5% 
waste lubricating oil was added to the mixture, 
there was a 43% loss in PN during the cold start 
phase. However, there was a 13% gain in PN 
during the steady state part of the experiment. 
Maximum smoking particle matter was recorded 
for D55 at 20%, 40%, and 60% loading, according 
to studies by . The D65 gasoline blends emitted the 
largest smoke particles both at 80% and 100% load. 
When alcohol blends were compared to diesel, the 
former produced less particulate matter in the 
smoke. evaluated mixtures of orange oil, tea tree 
oil, and eucalyptus oil, in addition to a mixture of 
commercially available biodiesel and diesel and a 
mixture of gasoline and diesel[17]. All of these 
mixtures were compared to each other. These fuel 
mixtures have an oxygen content that ranges 
exactly from 0% to 2.2% of the total. When fuels 
that produce oxygen are burned, the primary 
particle width decreases, but the fractal dimensions 
of the soot aggregates increase. Diesel has an 
extremely complicated aggregate geometry, and it 
almost appears to have the shape of a sphere. In 
addition, the edges of the fringes produced by 
oxygenated fuels are shorter, more curved, and 
more disordered than those produced by diesel. The 
oxygenated fuel has fringes that are noticeably 
longer than those of the diesel. they have 
experimented with butanol as the primary fuel, 
combined with diesel in proportions ranging from 
20% to 30%. Throughout the course of the 
research, the concentration of oxygen in the fuel 
was maintained at a level that ranged from 4% to 
32% and 6.48 percent. This resulted in soot 
particles that were denser and smaller than before. 

According to the findings of research carried 
common fuels contain varying proportions of 
biodiesel that has been combined with triacetin 
(B20, B50, B96, and B100). The amount of oxygen 
that is present in fuel can range anywhere from 0% 
to 14%. In order to examine the particles at both 
low and high spatial resolutions, a transmission 
electron microscope (TEM) is utilised. When there 
is a higher concentration of oxygen in the air, the 
researchers discovered that the primary particle 
diameter and the radius of gyration are both smaller 
in comparison to diesel. When considering the 
oxygen content in relation to diesel, the fraction 
dimension increases as the oxygen content does. 
Fuels with oxygen contents up to 11.01%, which is 
the oxygen level content for pure biodiesel, appear 
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to have an internal structure of soot particles with a 
disorderly arrangement of graphene layers. This is 
the oxygen level content for pure biodiesel. 
provides a tabulation of the research findings 
regarding the performances and emissions of the 
various references. 

3.10 Combustion's Effects on Flavor 

and Smell Properties 

When it comes to the performance of an engine and 
the emissions it produces, the combustion 
characteristics of a fuel make a significant 
difference. Characterizing the combustion process 
can be accomplished through the use of a number 
of different variables, including ignition time, heat 
output, combustion time, total heat output, and 
cylinder pressure. In this section, we will review 
some of the most important features of combustion, 
such as the rate at which heat is produced, the 
amount of time it takes for an ignition to occur, and 
the pressure that exists within the cylinder. The use 
of biodiesel and diesel blends in compression 
ignition engines is presented and briefly discussed 
in this article. 

 

3.11 Dissipation of Heat Caused by 

Radiation 

When compared to diesel fuel, the peak heat 
release from the biodiesel-diesel blend made from a 
variety of biodiesels was shown to be lower . found 
that the peak heat release rate of biodiesel was 
higher than that of diesel fuel when the engine was 
operating at low loads (about 20% of its full 
capacity), but when the engine was operating at 
high loads (about 95% of its capacity), the opposite 
was the case. At 25%, 50%, and 75% of full engine 
load, Abu- tested biodiesel-diesel blends in 
addition to diesel to determine the respective heat 
release rates of each fuel type. The maximum heat 
release rate increases from a light load level to a 
medium load level as the load level increases. The 
most quantity of heat is generated in the region 
closer to top dead centre, when the engine is 
working at its maximum capacity. At high engine 
speeds, increases in the oxygen content of the 
injected fuel lead to increases in both the maximum 
heat release rate and the fraction of fuel burned in 
the premixed combustion phase. These effects are 
caused by the fact that the oxygen content of the 
fuel is increased. investigated the combustion 
parameters of a biodiesel-diesel blend, and one of 
the aspects they looked at was the rate at which 
heat was generated. They found that the maximum 
heat release rate value dropped when they raised 
the proportion of jatropha methyl ester biodiesel 
that was present in the fuel. The ignition delay of 

diesel was significantly longer than that of the 
mixture, which allowed for a more effective mixing 
of fuel and air. As a direct consequence of this, the 
pace at which diesel expels heat sped up. 

3.12 Holdup in the Ignition Process 

The vast majority of investigations have 
demonstrated that the ignition delay produced by a 
mixture of biodiesel and diesel fuel is significantly 
less than that produced by diesel fuel alone. The 
ignition delay was found to be reduced when used a 
blend that contained a higher percentage of 
jatropha methyl ester biodiesel. The oxygen content 
of jatropha methyl ester biodiesel, which makes it 
more ignitable, and the splitting of the heavier 
compounds of fatty acid present in jatropha methyl 
ester biodiesel into smaller compounds, which 
produces more volatile matter and, in turn, causes 
earlier ignition, are both factors that contribute to 
this phenomenon. Jatropha methyl ester biodiesel 
has a higher ignitability because of its oxygen 
content. According to the findings longer ignition 
delays and higher engine speeds can both 
contribute to an increase in the nucleation of 
certain emissions. Because there is a greater 
quantity of oxygen, the unburned carbon is packed 
together in a more compact manner. The higher the 
concentration of fuel oxygen, the smaller the 
particle mass and the greater the number of soot 
particles that are produced. 

3.13 Biodiesel Ethanol Methyl Ester 

In spite of the fact that biodiesel and ethanol are 
both alternatives to petroleum, the procedures that 
go into their production, the ways in which they are 
utilised, and the effects that they have on the 
environment are extremely distinct from one 
another. 

Because it is so similar to diesel made from 
petroleum, biodiesel may be substituted for regular 
diesel in virtually all diesel engines. Rudolf Diesel, 
the man who invented the diesel engine, did some 
research and testing on the use of vegetable oil as a 
fuel in the late 1800s.Biodiesel can be made from a 
wide variety of sources, including vegetable oils, 
animal fats, and even the grease left over from 
commercial fryers in restaurants. At this time, the 
vast majority of biodiesel is made using soybean 
oil; however, some manufacturers are increasingly 
turning to algae oil as a replacement for soybean 
oil.The fact that biodiesel is made from used 
cooking grease, which is a byproduct of another 
process, helps to mitigate the negative effects that 
the production of biodiesel may have on the 
surrounding environment. Because it can be grown 
in harsh conditions, algae can be used to produce 
biodiesel, which is yet another viable option. A 
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wide variety of agricultural byproducts, such as 
spent grains from the brewing industry, can be used 
to cultivate algae, which can then be harvested and 
used. The feedstock that is used to produce other 
types of biodiesel will determine the impact those 
biodiesels have on the surrounding ecosystem. 

Regular gasoline, which may contain up to 10% 
ethanol, ought to be suitable for use in all 
automobiles powered by gasoline. E85 is the 
common name for the combination of gasoline and 
ethanol that can be used to fuel flex-fuel 
vehicles.It's possible to make ethanol and other 
kinds of alcohol from a variety of ingredients, 
including sugarcane, corn, and other grains like 
barley. Cellulosic ethanol is a more recent type of 
fuel that is produced from the waste of non-food 
plants, such as corn stover or woody crops like 
switchgrass.When maize and other food crops are 
used in the production of ethanol, it raises a 
number of concerns relating to land usage, the 
impact that fertilisers and pesticides have on the 
environment, and the security of our food supply. 
Cellulosic ethanol, on the other hand, can be 
manufactured not only from non-arable plant 
matter but also from agricultural byproducts. 

 

 

4. Conclusion 

"triacylglycerol," is an ester made from three 
different fatty acids. It is found in all known forms 
of life. It is a very important part of fats and oils. 
The three most common types of triglycerides are 
saturated triglycerides, monounsaturated 
triglycerides, and polyunsaturated triglycerides. 
The chemical structure of these three kinds of 
triglycerides lets us tell them apart.we would like to 
know how different vegetable oils and esters are 
made up of fatty acids. Triglycerides that are 
completely saturated, like coconut oil, are hard at 
room temperature. This makes them hard to use as 
a fuel. There is a link between the buildup of 
carbon in the engine and polyunsaturated 
triglycerides, which are found in rapeseed oil. 
Because vegetable oils aren't completely saturated, 
they are more likely to oxidise and change shape 
when heated. The ratio of saturated to unsaturated 
fatty acids in an oil is a big part of how well it can 
fight oxidation. Biodiesel is becoming more 
popular as a fuel option because it is similar to 
diesel fuel and can be used in diesel engines that 
run on petroleum. This study looks at the pros and 
cons of using different mixtures of methyl esters of 
palm oil as fuel in an engine with and without the 
effect of Multi DM 32, which is a multi-functional 
fuel additive. The goal of this study is to find the 

best bio-diesel mixture that is both good for the 
environment and works well. In the tests, a D.I. 
Diesel engine with three cylinders and normal air 
intake was used. The engine was run on diesel 
mixed with different amounts of other fuels. The 
goal was to cut carbon monoxide emissions and 
carbon dioxide output by about 1%. 
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