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Abstract 
 
The Evolution of Alternate Fuels like CNG, Bio-Diesel, Hydrogen, Ethanol, 

etc. has been of great importance due to the sustained depletion of petroleum 

reserves and their contribution towards pollution. Alternate energy sources, 

to get more interested in research work. This paper contains investigating the 

behaviour of different alternate fuels based on combustion characteristics 

under different parameter conditions. The present study evaluates the effect 

of bio-diesel, CNG, hydrogen and alcoholic fuels on exposure to exhaust 

emissions in a small internal combustion engine (causing oxidation to diesel 

fuel) 

 

Keywords: Fuels, Engines, Emission, Combustion, Hydrogen. 
 

1 Introduction 

The Internal Combustion Engine is an engine in which fuel& air 

mixture combustion takes place in combustionchamber. Primarily, the fuels 

used in IC engines arethrough crude oil products such as gasoline, diesel and 

petrol.The first commercially successful IC engine built in 1859 byAlain 

Lenoir. During 1859, the environment was not a  big concern [1].  
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As pollutant levels are low, climate and pollution arenot dangerous then. But 

in the current scenario, all healthproblems are considered as one of the 

leading causes ofpollution worldwide. Automobiles today are integral to the 

ICengine in developing countries. This is why it is imperative todevelop 

alternative fuels. Gases emitted by the gasolineengine pollute the air, 

returning it to us in the form of acidrain, global warming and other health 

problems. The I.Cengine has improved significantly over the past decade, 

butmuch has to be done because of the rising automobiles rate.We all know 

that petrol and diesel originate from crude oil,which means fossil fuels, and 

as petrol becomes a raremineral, the consumption rate will have a direct 

impact on ournear future and consequently increase cost.  That iswhy; with 

the sustainable development of the environment, itis imperative to use 

potential alternative fuels for our resources [2], [3]. 

 
2  Biodiesel 

Biodiesel is entirely from sources. It contains no sulfur, aromatic 

hydrocarbon metals or crude oil sources. The trans-esterification response is 

impacted by the sort of liquor, the molar proportion of the glyceride to the 

liquor, the impetus, the response temperature, the response time and the free 

unsaturated fats and the water substance of vegetable oils or creature 

(animal) fats. The reaction of trans-esterification takes place using primary or 

secondary monohydric aliphatic alcohols with or without catalysts containing 

1-8 carbon atoms [4]. The response temperature close to the breaking point 

of liquor is prescribed. Notwithstanding, the response can be kept up at room 

temperature. Responses happen at low temperatures (65 ° C) and mellow 

weights (2 atm, 1 atm = 101.325 kPa). Biodiesel is cleansed by washing and 

vanishing, to expel lingering methanol. Oil (87%), liquor (9%) and impetus 

(1%) are the principle contributions to biodiesel (86%) creation. There is no 

need for treatment if the treatment is done. Under high  tension (9000 kPa) 

and high temperature (240 ° C), synchronous estimation and 

transesterification happens in a molar proportion of 6: 1, with greatest yields 

accomplishing temperatures running from 60 to 80 ° C. The exchange 

ordinarily includes little chain alcohols, for example, methanol, ethanol, 

propanol and butanol. When soybean oil is converted to methanol, ethanol, 

and butanol, 96–98% ester is obtained after 1 liter of reaction. Alkyl esters 

have properties that are suitable for use in IC engines. Biodiesel can be used 

unchanged in diesel engines and can be effectively combined with petrol 

diesel fuel. B20 is a mixture of 20% biodiesel and 80% biodiesel fuel [5], [6]. 

Drawn out motor execution tests can be hazardous because of the high 

consistency and low unpredictability of biodiesel. High consistency in 

biodiesel can influence the bead size, poor atomization attributes and 

entrance of fuel into the chamber, which is significant for ignition quality. 

Because of the advantages of outflow from the oxygen in the fuel atom, there 

has been increasing interest in using bio-alcohol fuel mixtures in  
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compression ignition engines. Butanol is a feasible elective fuel that has 

numerous alluring properties for use with diesel motors. Contrasted with 

ethanol, butanol has predominant fuel properties, making it perfect for high 

warm qualities in diesel motors, better dissolvability with diesel fuel, and 

consumption to existing pipelines. . Most investigations have concentrated 

on the utilization of ethanol as fuel in withdrawal motors. Less examinations 

have revealed the utilization of butanol as fuel, in spite of the fact that 

butanol has to some degree preferable fuel properties over ethanol. Studies 

on the utilization of butanol as fuel in diesel motors have been found to 

lessen ash outflows viably [7]. The benefit of using biodiesel is to improve 

air quality while reducing harmful vehicle emissions. Many oily trees such as 

Karnaja, Mahua, Polang and Kusum are 

nativetoIndia.Oilseedscanbeselectedbasedonlocalagro-climatic conditions 

and the economic viability of mass production. Ultra Sulfur Diesel Program 

Bio Diesel Provides Lucy Additives and Seton Booster. It also boosts the 

diesel engine. Mass production conditions and economic viability. Ultra 

Sulfur Diesel Program Bio Diesel Provides Lucy Additives and Seton 

Booster. It also boosts the diesel engine. Mass production conditions and 

economic viability.  

 

3  Ethanol 

By using alternative fuels, IC engines have the potential to reduce their 

dependence on ethanol 

Petroleum fuels. Alcohol can be used as a pure or mixed compression 

ignition (CI) engine 

Conventional diesel fuel. Benefits of alcohol as fuel: 

- Less gooey than diesel fuel, so it tends to be handily infused, blended in 

withair. 

- Due to high stoichiometric fuel-gas proportion, high oxygen content, high 

H/C proportion and low outflows Low sulfur content. 

-Excessive evaporative cooling, bringing about virus procedure and pressure 

stroke. Itemerges 

- Decreases the motor's volumetric effectiveness and required working 

information Pressurestroke. 

- High laminar fire engendering speed, which can rashly touch off the 

burningprocedure 

Motor warm productivity. Diesel-ethanol composites are additionally 

utilized in CI motors with certain alterations. What's more, the utilization of 

ethanol cetane likewise improves. Bio-ethanol is created by a biochemical 

response. Utilizing hydrolysis to create normal tubers and wheat, corn and 

sugar stick. Contains sugar Aged to create bio-ethanol. Right now, these 

cycles are costly and not yet serious For the commercial center.The auto-start  
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temperature and blaze purpose of ethanol are higher than gas, which it does 

[8], [9]. 

Alright for transport and capacity. The dissipation of ethanol is 3–5 times 

more noteworthy than that of inactive warmth. 

Its admission of fuel lessens the temperature complex and expands the 

volumetric effectiveness. 

The most important problem is corrosion of the metal due to corrosion 

and acidity of the plastic material. 

The galvanic property of ethanol. Ethanol can be utilized in fuel - ethanol 

mixes with 5% to 10% ethanol.  

E5 and E10. Blended fuel is utilized and motor force and motor explicit 

fuel utilization Grew slightly. As a result of the tilt effect, carbon mono-

oxide emissions are significantly reduced 

Other than the cause of ethanol. Emissions of HC also decrease but CO2 

emissions increase. 

Great burning. Ethanol composites have been exceptionally effective in 

moving unadulterated fuel toward flash start Machine. 10% ethanol 

composite gas is best for inner burning motors for use in SI motors. 

With no change to build productivity. 

 

4  CNG 

CNG, a blend of hydrocarbons as gases, contains 80-90% methane. 

Ethane, propane, with a specific level of nitrogen. The vaporous type of 

petroleum gas, clearly has some significant points of interest over petroleum 

and diesel. There have been various assessments concerning the usage of 

CNG as an elective fuel for their fuel use and they are: Dual Fuel: CNG uses 

diesel blends introduced in transports and engines. Since combustible gas 

doesn't devour under the start chamber, diesel is required. Bi-fuel: Like 

automobiles and light motor vehicles, show oil motors have changed the fuel 

framework to work petroleum gas. Mono-fuel: This is an exceptional motor 

sort planned and advanced to work just on petroleum gas. Gaseous petrol is 

created from gas wells or is related with raw petroleum creation. Flammable 

gas is fundamentally methane (CH4), the primary part, yet regularly contains 

hints of CO2, N2 and He. The chamber is heavier than an ordinary fuel tank. 

The upsides of CNG over petroleum are: explicit ignition and the 

development of a proper blend; Due to the high octane number of the CNG, 

the motor works easily with high pressure proportion; Reducing CNG 

emissions and fuel handling costs with thin burning quality; The flame speed 

of CNG is low; The sturdiness of the motor is high. The octane rating of 

petroleum gas is around 130, implying that motors can work up to 16: 1 in 

pressure proportions without "hitting" or amazing [10]. 

Most car producers have just made transportation with the flammable gas 

fuel framework, and clients don't need to pay the expense of a transformation 

pack and fundamental gear. In particular, flammable gas decreases CO2  
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emanations by 20- 25% contrasted with fuel on the grounds that the ordinary 

compound creation of petroleum gas (basically methane - CH4) is practically 

identical to that of carbon in diesel (C15H32) and gasoline (C8H18). It has 

been claimed that using natural fuel as vehicle fuel offers many advantages 

to engine parts and effectively reduces maintenance requirements. It doesn't 

blend or weaken with greasing up oil and doesn't store in ignition chambers 

and sparkle plugs that cause petroleum use, for the most part dragging out the 

life of the cylinder ring and flash fitting. Evidence has been reported of 

reduced engine wear in diesel-fueled operation, which anticipates longer 

motor life. The usage of combustible gas in diesel shimmer start (SI) change 

is required to be at any rate on a standard with the principal diesel engine. 

Since there is a low imperativeness thickness at climatic weight and room 

temperature, combustible gas must be stuffed and taken care of on a vehicle 

with high weight - by and large 20% center. The elective stockpiling strategy  

is in fluid structure at a temperature of −162 ° C. The constrained limit of 

most ready CNG stockpiling frameworks requires a commonplace gas-filled 

vehicle to refuel a few times, just as a petroleum or diesel-powered vehicle - 

a regular CNG-energized motor. An extent of 150–200 km and a truck or 

transport can cover 300–400 km. The improvedengine efficiency with future 

dedicated models and lighter weight storage tanks could result in less space 

and weight for CNG fuel storage systems [11], [12]. 

 
5  Hydrogen  

The utilization of hydrogen as fuel in inside burning motors speaks to an 

elective use for changing over hydrocarbon fills, which produce 

contaminations, for example, CO and HC during start. Hydrogen is a long 

stretch boundless and low dirtying fuel. Hydrogen has the attributes of clean  

ignition and is progressively inspired by hydrogen as a fuel for improved 

execution. Hydrogen produces water simply after burning. It is a non-

harmful, scentless gas substance. At the point when hydrogen consumes, 

hydrogen consuming doesn't create poisonous items, for example, 

hydrocarbons and carbon monoxide, aside from the development of just 

nitrogen monoxide. Since unadulterated hydrogen doesn't happen normally 

on earth. Be that as it may, hydrogen is wealthy in water and different 

synthetic compounds, for example, hydrogen peroxide. Hydrogen is gathered 

by electrolysis and fume methane change. In electrolysis, power is directed 

through water to isolate the hydrogen and oxygen molecules, and the way 

toward getting hydrogen from this cycle is considered to support minimal 

effort residential creation. Vitality can be shipped to the energy components 

and produced or consumed by power and warmth to run the ignition motor. 

Hydrogen discharges water and hot air in the wake of copying. Hydrogen has 

the most noteworthy vitality by any fuel load yet its vitality content is low.  

 



 
 

 

 

 

 

                       9181 Mahakdeep Singh 

 

This fuel property represents a solid test since it requires high weight, low 

temperature, or synthetic cycles to collect in little spaces [13], [14]. 

 

5.1 Hydrogen Combustive Properties  

 Wide Range of Flammability: Contrasted with practically all 

different fills, hydrogen has a wide scope of blazes (4-75% in air and 1.4–

7.6% in fuel). This prompts evident worries about the sheltered treatment of 

hydrogen first. Regardless, a wide extent of fuel - air mixes, including a thin 

mix of fuel for air, or, as such, fuel - air blend, in which the measure of fuel 

is stoichiometric or compound is superior to perfect. Running the motor on a 

flimsy compound for the most part takes into consideration more mileage 

because of more prominent ignition of fuel. Likewise, lower ignition 

temperatures additionally permit the decrease of discharges of standard 

toxins, for example, nitrous oxide(NOx). 

 Low Density: The most significant rule of low centralizations of 

hydrogen is that an enormous volume might be required to store enough 

hydrogen to give adequate driving reach, without significant compression or 

hydrogen conversion. 

 Small Quenching Distance: Hydrogen has a bit of stifling 

detachment (0.6 mm for hydrogen and 2.0 mm for fuel), which addresses the 

great ways from the internal chamber mass of start flares. This indicates that 

the flame of hydrogen is more difficult to burn than the flame of most other 

fuels, which increases the flame by combining hydrogen-air as the 

hydrocarbon-air flame passes through an almost closed intakevalve. 

 Flame Velocity and Adiabatic Flame: Hydrogen consumes at 

high fire speeds, while hydrogen motors thermodynamically take into 

consideration perfect motor cycles (the most effective fuel power proportion) 

when utilizing a stoichiometric fuel blend. Be that as it may, when the motor 

is running slight to improve mileage, the torque speed is altogether 

decreased, the torque speed and the adiabatic fire temperature are significant 

highlights for the activity and control of the motor, particularly the warm 

productivity, ignition solidness. Also, in discharges. Plumbing fire, fire speed 

and fire temperature as an element of equivalentproportion. 

 Minimum Ignition Source Energy: Least beginning source 

essentialness is the base imperativeness required to light a fuel - air mix by a 

beginning source, for instance, a sparkle release. For hydrogen and air mix, 

this petrol-air mix is about 0.2 MJ, about 0.02 MJ in size - and is almost 

constant in the range of fires. 

 

6  Conclusion 

Considering the investigated papers for the different characteristics and 

releases of various forces, it is construed that hydrogen is the best elective 

fuel for what's to come. CNG is currently the best alternative to conventional 

fuels because we are facing hydrogen and it has no production and storage  
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problems. It has a higher volumetric, mechanical efficiency than petrol / 

diesel. The normal CO, CO2 and HC outflow decreases by COG are 20–

98%, 8–20% and 40–87%, separately. High NOx releases are the standard 

outpouring stress for CNG as a vehicle fuel, which can be reduced by 

growing fuel thickness and including less hydrogen. 
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