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ABSTRACT 
 

The use of inedible vegetable oils as an alternative fuel for diesel engine is driven 

by a fuel crisis caused by resource depletion and increased environmental problems 

including the great need for edible oil as food and the reduction of biodiesel 

production cost. In this a lot of inedible vegetable oils which can be exploited for 

substitute fuel as diesel fuel, seven vegetable oils, i.e., jatropha, karanja, mahua, 

linseed, rubber seed, cottonseed and neem oils were selected for discussion in this 

review paper. So far ethanol is also a biofuel with the production and sustainability 

of corn-based and sugarcane-based to present ethanol as a renewable and 

sustainable biofuel. The application of gasoline-ethanol blends in spark ignition 

engines and diesel ethanol blends in compression ignition engines is also addressed. 

Here we use blends of biodiesel and ethanol fuels, which must be a promising 

possibility. Ethanol potentially increases the thermal efficiency of internal 

combustion engines of compression ignition and reduces the NOx emissions, but 

that biodiesel generally causes an increase in NOx emission and a decrease in HC 

and CO emissions compared to diesel. For that here using the ethanol to kinetic 

mechanisms need improvement for high pressures and low temperatures. The 

journal Biofuels found that the greenhouse gas (GHG) emissions from corn ethanol 

are about 39% lower than gasoline on an energy equivalent basis. It was reported 

that a diesel engine without any modification would run successfully on a blend of 

20% vegetable oil and 80% diesel fuel without damage to engine parts. The effect 

of the techniques on other emission and performance parameters were also 

discussed in detail. 

 

 
Keywords: Inedible vegetable oils, Biodiesel, Ethanol, and CI engine, internal 

combustion engine, kinetic mechanisms, greenhouse gas, compression ignition. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction to Bio Diesel: 
 

Biodiesel is a vegetable oil-based fuel that runs in the present diesel engines, 

without any modifications to the hardware biodiesel blends can be used in all 

compression-ignition (CI) engines that were designed to be operated on diesel fuel. 

It is cheaper than oil, sustainable, and nontoxic and does not produce acid rain. 

Bioethanol production capacity from sugarcane waste, having a potential of 

producing 41% of the global biofuel. Asia was also found to have the greatest 

potential in producing biofuels from biodiesel are the most popular biofuels that are 

being used as substitutes for regular gasoline and diesel. The quantity of agricultural 

waste and Garbage has significantly increased over the last few years. 

Alternative fuels can reduce engine emissions as compared to crude oil products. 

The molecules of alternative fuels (such CH3OH, C2H5OH, and CH4, etc.) are a lot 

simpler than those in gasoline and diesel (mixture of different molecules). Low C:H 

alternative fuels also burn more thoroughly after combustion. Fuel, which emits no 

hydrocarbons, is the cleanest fuel. Emissions from moving vehicles can be 

controlled more simply than emissions from a single factory. The United States 

produces biodiesel, which is utilized in conventional diesel engines and directly 

substitutes or increases the supply of conventional fossil diesel. Soybean biodiesel 

has a positive energy balance, which means that for every unit of fossil energy used 

over its lifetime, it produces 4.56 units of energy. 
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1.2. Introduction to Bioethanol: 
 

Ethanol is also a biofuel with the production and sustainability of corn-based and 

sugarcane-based to present ethanol as a renewable and sustainable biofuel. The 

United States uses ethanol extensively, and more than 98% of fuel contains some 

ethanol. E10, which contains 10% ethanol and 90% gasoline, in Asia, India has 

consumed 4% ethanol and 96% gasoline is the most popular ethanol blend. For usage 

in flexible fuel cars, ethanol is also offered as E85 commonly known as flex fuel, a 

high-level blend with 51% to 83% ethanol, depending on location and season. 

Another blend, E15, is expanding its market share. Model year 2001 and newer 

illumination conventional gas vehicles are permitted to utilize it. When ethanol 

blended with gasoline for use as a vehicle fuel, it can offer some emissions benefits 

depending on vehicle type, engine calibration, and blend level. As with conventional 

fuels, the use and storage of ethanol blends can result in emissions of regulated 

pollutants, toxic chemicals, and greenhouse gases (GHGs). 
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CHAPTER 2 

LITERATURE SURVEY 
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3.1 Aim of the project: 

CHAPTER 3 

AIM AND SCOPE 

 

 Conventional usage of biodiesel-bioethanol blend as a fuel 
 

 To reduce the carbon footprint of transportation and other industries, 

by making the most of our planet's carbon cycle. 

 
 To Improve engine properties such as brake power, volumetric 

efficiency and engine efficiency etc. 

 
 Restores lubricity and cleaner burning. 

 

 To reduce the usage of crude oil and gasoline. 
 

 As replacement for fossil fuels for transportation purposes. 
 

 
3.2 Scope: 

 
Biodiesel, which is regarded as an alternative fuel, effectively reduces the amount 

of polluting particles dispersed in the atmosphere as a result of emissions. 

Moreover, it's sustainable, it can be used in CI and SI engines often in their purest 

form or in combinations with other fuels. Biodiesel is a vegetable oil-based fuel 

that runs in the present diesel engines, without any modifications to the hardware 

biodiesel blends can be used in all compression-ignition (CI) engines that were 

designed to be operated on diesel fuel. It is cheaper than oil, sustainable, and 

nontoxic and does not produce acid rain. Bioethanol production capacity from 

sugarcane waste, having a potential of producing 41% of the global biofuel. The 

production and sale of bioethanol can generate a process of maximizing, and the 
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usage of ethanol blends in automobiles can significantly lower CO2 emissions. 
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CHAPTER 4 
 

MATERIALS AND METHOLOGY 

4.1 Materials: 
 

 IGNITION COMBUSTION ENGINE. 

 BIO-DIESEL. 

 BIO ETHANOL. 

 BLENDED MIXTURE. 
 
 

4.2 IGNITION COMBUSTION ENGINES: 

Internal combustion engines (ICEs) are the primary and leading source of power in 

vehicles. This energy can be used in both land and marine vehicles. Therefore, 

Compression ignition engine operation is fundamentally different from that of spark 

ignited engines in that the fuel is injected after compression and self-ignites due to 

the high gas temperature in the combustion chamber. This eliminates the problem of 

knocking, since only pure air is present in the cylinder during the compression stroke, 

and it allows significantly higher compression ratios to be used. Therefore, the 

‘Compression-Ratio’ varies from 18:1 to 23:1, which depends on engine design & 

construction. 

In the Compression Ignition only air is compressed by the piston and the fuel is 

injected into the chamber towards the end of the compression stroke. At this point the 

temperature of the air is high enough to cause the fuel to ignite spontaneously. The 

time interval between the start of injection of the fuel and ignition of the first portion 

of the mixture is typically 1 ms, this represents 12° of crankshaft rotation for an 

engine running at a speed of 2000 rev min 1.at this Sufficiently high temperature for 

self-ignition to occur. The mixing process between air and fuel is the critical 

importance to combustion. Most diesel engines are four strokes, but some very large, 

slow-speed diesel engines are based on a two-stroke cycle. 
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ENGINE MODEL: 
 

Engine type Gasoline 

Displacement 499 cm³ 

Working temperature 80°C 

Number of cylinder 1 

Number of Stroke 4 

Bore x stroke 86x86 

Maximum speed 6000 rpm 

Idle speed 1500 rpm 

Heating value 43500 kJ/kg 

Fuel density 0.737kg/l 

Torque maximum 27 Nm(3500 rpm) 
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4.2. Bio-Diesel: 
 

When compared to petroleum goods, alternative fuels can lower engine emissions. 

Alternative fuels (such as CH3OH, C2H5OH, and CH4, etc.) have considerably 

simpler molecules than gasoline and diesel (mixture of different molecules). 

Additionally, an alternative fuel with a clean burn that is produced locally from 

renewable resources is biodiesel. Although biodiesel doesn't include petroleum, it 

may be mixed with petroleum fuel in any quantity to make a biodiesel blend. Diesel 

engines may use it with little to no modification. The main benefits of biodiesel 

include its coherence, biodegradability, lack of toxicity, and lack of Sulphur and 

aromatics. 

Vegetable oil, old cooking oil, yellow grease, and animal fat are better sources of 

biodiesel since they are highly biodegradable, non-toxic, and ecologically beneficial 

in addition to having lower NOx emissions. Biodiesel is preferable from an 

environmental standpoint and may be used in diesel engines alone or blended with 

petroleum diesel fuel in any ratio, standard diesel fuel. The performance of diesel 

engines may currently be increased by roughly 30% by using turbochargers with 

intercoolers. Although it has a significant impact on diesel engine performance, 

turbochargers should not be utilized in biodiesel-fuelled engines. However, catalytic 

converters can be used to increase emissions performance. Additionally, a number of 

elements have a role in diesel engine exhaust emissions. Hydrogen Fuel, lubricating 

oil, engine conditions, technology for emission control etc. 
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4.3. Production of Bio-Diesel: 
 

The process of creating biodiesel through the transesterification and esterification of 

chemical reactions is known as biodiesel manufacturing. Short-chain alcohols are 

reacted with vegetable or animal fats and oils in this process typically ethanol. Use 

should be made of low molecular weight alcohols. Due to its low cost, ethanol is the 

most commonly utilised fuel, while ethanol can produce biodiesel at higher rates. 

Although both bases or acids can catalyse the transesterification reaction, bases are 

more frequently used. Compared to acid catalysis, this route has faster reactions and 

less affordable catalysts. Alkaline catalysis's drawback is that it is highly sensitive to 

both water and the free fatty acids found in the oils. 

 Base Catalysis/Transesterification. 

 Acid Catalysis. 

 Enzymatic Conversion. 

 Solid Catalyst. 

 Non-Catalytic Conversion Techniques. 

 Downstream Processing. 
 

quantities and blended with fossil-derived fuel. Biodiesel has high biodegradability, 

low Sulphur content, low stability (addition of antioxidants, which can be enhanced), 

and high NOx (nitrogen oxides) emissions when burned when compared to fossil fuel. 
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FLOW CHART OF PREPARATION OF BIO-DIESEL: 
 
 
 
 

 
 

4.5. Bioethanol: 

Asia was also found to have the greatest potential in producing biofuels from 
Bioethanol and biodiesel are the two most popular biofuels that are being used as 
substitutes for regular gasoline and diesel. In 2019–2020, Bangladesh imported 5.2 
million metric Tons of petroleum products, worth 2.5 billion USD, and 50% of the 
imports were consumed by the transportation sector. Having limited natural oil 
reserves and being heavily dependent on oil imports, the country is vulnerable to 
shocks in the international oil market, which can jeopardize its consistent economy. 
[5] It is important to minimize CO2 emissions from fuel combustion in automobile 
engines and switch to alternative and cleaner fuels to avoid the consequences of 
global warming. When considering the remaining global supply of fossil fuels like 
natural gas, the need for alternative fuels becomes more obvious. 
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4.6. Production of Bioethanol from sugarcane: 

Ethanol may be produced using sugarcane bagasse as raw material through the 

Organosolv process with dilute acid hydrolysis, thus increasing ethanol production 

with the same cultivated sugarcane area. Using the software Associated with a 

specific Design, simulations of the synthesis of bioethanol from sugarcane juice and 

bagasse are performed in this study. The following is an example of a large-scale 

production facility: The raw material used to generate 1000 m3/day of ethanol is 

sugarcane juice. Pinch analysis is used to determine the minimum hot utility 

obtained with thermal integration of the plant, in order to find out the maximum 

availability of bagasse that can be used in the hydrolysis process, taking into 

consideration the use of 50% of generated sugarcane trash as fuel for electricity and 

steam production. 

4.7. Bioethanol blends: 
 

The methodology for diesel-biodiesel ethanol mixture involves various techniques to 

achieve the ideal solution. Some of the techniques adopted for the mixing of 

bioethanol with diesel are mentioned below: 

1. One of the focuses was to control and maintain the temperature at which these 

fuel types are well mixed, since the synthetic diesel fuel temperature differs from 

that of biodiesel/ethanol. Therefore, obtaining a homogenous mixture of diesel- 

biodiesel-ethanol is very important and a wide variation in temperature would 

cause a fuel clog. 

2. In a diesel-biodiesel-ethanol blends, ethanol has a characteristic 95% mass so the 

mixing is a challenge yet 95% ethanol makes the optimum fuel mixture to yields 

best physical and chemical properties. Although using this fuel mixture requires 

minor changes to the engine to suit the properties of ethanol. Even so, the diesel- 

biodiesel-ethanol mixture is hard to be used in compression-ignition (CI) diesel 

engines currently used nowadays. 

3. To achieve higher performance from an injection type engine running on biodiesel 

mix, not only appropriate volumetric ratio of diesel-biodiesel-ethanol is required 

but stability of that mixture is also equally important. 
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CHAPTER 5 

RESULTS 

Bio-diesel and bioethanol are extracted and blended for engine testing and analysis. 

However, the experimental testing and analysis of this are yet to be executed. The 

upcoming tests to improve engine efficiency and performance are listed as follows: 

Engine properties tested using the blend compared to that of diesel. 

 
 Brake thermal Efficiency.

 Brake specific fuel consumption.

 Volumetric efficiency.

 Brake power.

 Engine efficiency.
 

Emission characteristics. 

 
 Emissions of CO/CO2.

 Emissions of Nitrogen oxides.

 Emissions of Unburnt hydrocarbons.

 Smoke opacity.
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CHAPTER 6 

CONCLUSION 

The potential depletion of fossil fuels has motivated researchers to look for alternative 

fuels with efficiency comparable to those found for the current standard fuels. The 

current assesses the possibilities and expectations for using alternative fuels such as 

biodiesel and bioethanol in various contexts. We go into great length about the 

characteristics of various fuels and their use as a fuel. As fossil fuel substitutes, 

vegetable oils present a very promising operational framework. 

Unburned hydrocarbons, carbon monoxide, particulate matter, and nitrogen oxides 

are all significantly reduced when biodiesel is used in a standard diesel engine. 

Different alternative fuels have been compared to conventional fuels, and it is obvious 

that the usage of blended fuels can greatly reduce the consumption of the rearmost. 

Since the majority of alternative fuels have characteristics similar to those of 

conventional fuels, the technology needed to manage them is already well-known. 

Thus, challenges are anticipated in the storage, delivery, and use of hydrogen as a 

fuel. There is also discussion of other technologies, such as substitutes for traditional 

fuels. 
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