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Abstract

Now a day's fuels are acted as a most Significant prominent
role for future generations. By using the different alternate
fuels use to survive the world. In Various alternate fuels like
Alcohol have a good octane number and it gives fewer
emission values. In fact, the resources are used in a good
manner but consumption of fuel rate is more in Light and
Heavy-duty engines. Unwanted waste material from sugar
mills contains large amounts of Isoamyl alcohol. This paper
will give you more knowledge about the comparison of
various alcoholic fuel properties in multi-point fuel injection
spark-ignition engines. Earlier researchers are conducted
Several experimental studies on primary alcohol petrol blends
on Sl engines were done and created awareness of the
potential benefits. The physical and thermo-chemical
properties of Primary-generation alcohols have been
discussed and compared.
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Introduction: Energy research is still a significant topic. Fuel
seems to be the predominant major source research work in
fuels science during the last 90 years. The scope is vast,
encompassing many themes of growing concern, such as
environmental issues and pollution. Alternative fuels for Si
engines include CNG, H,, LPG, and alcoholic fuels ,while
biodiesel, DME, and jet propellent-8 are examples for
Compression Ignite engines. In premixed charge compression
ignition, Naphtha is offered like a faster-burning alternative
fuel. Over the globe, gasoline is one of the large-scale
authorities for the enhancement and improvement of
mankind's day to day exercise leads to continuous
improvement. With the accelerated expansion in the global
populace in the course of the previous middling years, the fuel
exigencies further heightened at an alike substantial standard
in mechanization and transport region supremacy to a hike in
gasoline oil cost, that is precisely overwhelmed by world
monetary action.[ i]Ethanol produced from sugarcane and
agricultural residue provides additional money to farmers
while also benefiting the environment and ensuring the safe
disposal of farm stubble. As an outcome, ethanol is a viable
biofuel that may be combined with gasoline to power
sprayers, reducing environmental pollution.[ii].Alcohols are
the particular biological admixtures that endure expressed to
the existence of 1,2....hydroxyl associations (— oH) which are
obsessed from graphite atom in alkyl associations or HC
conglomerate.
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Fig.1 Industrial routes for fossil and renewable fuels[iii]

Main Types of Alcohols: Alcohols are comprehended
positioned upon the existence of hydroxyl troop accustomed.
The region of this hydroxyl troop on the point of together will
difference the environmental and synthetically decors of
several boozes. Effectively there continue three stereotypes of
alcohols restricted as elementary, secondary and triennial.
Alcohols besides their upsurge in microscopic heft contribute
to enhancing fewer condensation pressures, scalding points,
densities, and viscosities upsurge.

MEDOE

Fig.2 Global Transportation by fuel[iv]

Features of Primary Alcoholic Fuels: Either low -
molecular - weight alcohols as well as molecular weights
alcohols can be produced using domestic energy assets.
Burning in spark-ignition engines gives out high performance.
Combustion of alcohol in ICE produces more ignition
pressure with lower knocks. With lower and appetitive
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tendency specific consumption is achievable with high octane
value. Negotiable release of ash content.[v]

Significance and Aspects of Alcoholic Fuels: seeking long-
term growth by expanding the usage of sustainable energy
and decreasing concerns about the depletion of energy from
fossil resources. Engine performance and emission levels
by taking use of alternative gasoline superior chemical
characteristics over conventional fuels. Reducing the
imbalanced use of traditional petroleum-based fossil fuels.

Present Contribution: Competent bona fide defined
empirical data that simplify the portrayal those secondary and
tertiary alcoholic fuels backdrops have on concoction
arrangement and ignition up a realistic range of engine
performing circumstances. The prime aspiration of the present
effort has been to exercise on Primary alcoholic fuels
contrasting primary alcohols. In the environment,
encyclopedic research was embarked upon to contribute
vigorously to the first season that aforesaid a thoroughly
confirmed statistics is conferred for primary alcoholic fuels. It
is retained a certain these dossiers subsidize to an index of
ignition arrearage that is crucial for improving our
intelligence of the elemental constitutional instruments of
alcoholic fuels practice concealed by pragmatic spark ignition
operated working surroundings [vi].

Alcohol paraphernalia on sanctification: Bite opening
and vapour latch Each flow rate chance of an oxidizer
introduced to usual regular petrol of 87 (RON.MON)/ 2
octane going to stand (in which RON appears to be the
exploration OCT no. and MON) raises the mixed octane
standing with in scope of 0.1 to 0.3 demonstrated that lends
of methanol to advanced mixtures increased anti - knocking
performance to such a lesser extent than. To begin using an
alcohol gasoline combination, the interconnected power
system must be capable of creating a strong sufficient
admixture. The oxygen content, on the other hand, is
important because composites with greater oxygen
concentrations had faster honey pets than composites with
less oxygen levels[vii]. The dropped density in each alcohol
blends mode results in further, as a consequence preceding
assignment in utmost gas shipping and the long run
lowering the machine energy affair[viii].

Alcohols had surfaced because the maximum aggressive
seeker utmost of the notorious occasion energies due to the
fact they may be made out of renewable means which
include waste cloth every one of those alcohols has the
functionality for its operation in buses because It is less
expensive than essential ethanol and seems to have basic
similar characteristics to fuel. The gas should be absolutely
wracked, comminuted, wracked and combined inclusively
with the air to have a rapid-fire combustion process.
Currently, an adding number of strict law enforcement at
the contaminant produced with the aid of using auto
machines inclusively with a parlous figure of energy has
extended the desire for occasion gas with proper machine
performance, green gas frugality and drop emigration
adulterants.

Operation of Alcohol Material Rates: To get a number of
desirable properties and performance, and also trustworthy
machine operation, ethanol power packages should follow
to the world's accessible criteria[ix].RON The addition of
alcohol to gas composites increases the octane range,
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allowing you to improve antiknock conduct and redundant
excellent timing, resulting in improved combustion strain
and necklace. The bigger the molecular weight of the
alcohol, the greater the wvolume bit with inside the
composites is necessary to get the same volume of 02
content material as low - molecular - weight alcohols.

HV because the gas absorbs luke warmth emitted by the
cylinder during vaporisation, the air-gas combination is
compresses redundantly, boosting thermal efficacy for
alcohol-gas admixture as the carbon fragment number is
increased in the composites.

HB bonds It occurs between the fairly conclusive H toms
and solitary pairs of O, atoms of new particles. HB is an
energetically electronegative element that originates at
intervals particles in and a hydrogen atom.

BP: HB is not the only alcohol with a high intermolecular
strength. They collide and compete with Vander Waals
diffusion and dipole-dipole synergies. For whole alcohols, the
HB and dipole-dipole synergies are complimentary, although
diffusion increases as the degree of alcohol expansion
increases. The specific allures turn out nicely as the pieces
stretch and accept more electrons as the proportions of the
transient dipoles hammered evolve. Because of the
aforementioned reason, the BP increases as the total number
of C atoms in the groups increases. It precedes higher energy
to overwhelm the diffusion forces, resulting in a rise in BP.

LHV is defined as the quantity of energy (KJ/Kg) needed to
transform single unit of liquid mass at its full boil into single
unit vapour mass with no temperature rise. When compared to
gasoline, alcohol energy with improved heat of vaporisation
has a higher energy conversion capacity. Alcohol energy will
reduce the temperature of the air entering the machine while
increasing the volumetric efficacy of the machine power
affair. Also, because of the high heat of vaporization, alcohol
energies are simpler to decimate during the contraction stroke.
This is because, when the energy warms up from the cylinders
while evaporation, its air energy admixture is pressurized
greater fluently, enhancing the thermo effectiveness of a
alcohol-gasoline combination above gasoline. The recent
advancement in energy delivery methods and improved
molecular weight alcohol workouts appears to be the outcome
of overcoming cool launch circumstances. The advancement
of idle heat of vaporization has resulted in improved machine
necklace. This is explained by the fact that having advanced
evaporation rate lowers the input temperature owing to
alcohol energy freely vaporizing and sinking in the input
manifolds.

Viscosity The viscosity of energy is an essential metric,
particularly for the functioning of gasoline machines. In
addition, the viscosity of energy also influences assessing
machine ignition quality and volume computations which will
affect machine operation. Because viscosity increased with
sugar content, increased gasoline will have advanced
viscosity. Nonetheless, incorporating oxygenated compounds
such to alcohol energies into gasoline will raise octane
standing but have no effect on existing viscosity. Because of
the increase in alcohol concentration in the amalgamation
admixture, the viscosity of the amalgamation energy is
increased.

RVP is the relative pressure (pressure differential based on air
pressure) that indicates how quickly energies dematerialise. It
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is also known as volatile or achromatic pressure since how
quickly the energy evaporates contributes to the ozone sub-
caste, which affects the girding landscape. The volatile of
alcohol energies decreases as the number of carbon tittles
increases. Alcohols with more than four carbon tittles have
lower inclinations towards vapour cinch and cavitation
problems. Energies must be adequately unpredictable to have
an easy machine launch and enough vaporisation to allow for
energy transfer between chambers.

Density is a dimension of resist to fluid inflow caused by the
inner disunion of one component of a fluid flowing in
comparison to another, It is determined by temperature and
molecular weight. Advanced density can result in inferior
energy separation process, which can result in poor
vaporization. All of these factors can result in higher canvas
dilution, worse overall combustion, and fewer migrations.
High kinematics density energy may result in a poor
separation process during energy dispersion, influencing
machine deposition and wears on the energy economy,
requiring more energy to transport the energy into the
machine.

OC The total concentration of oxygen of energy blends is
measured by the amount of energy content, which includes
C,H2,N2,0; . The level of oxygen of alcohol falls as the length
of the carbon chain rises. The presence of O; in Al-gasoline
composites displaces oxygen energy, promotes combustion
(homogeneous combustion), and decreases CO through HC
emigrations.

FP of energy seems to be the minimum as well as smallest
temperature over which the energy may be warmed to the
point that the vapor generates flash if opened honey is passing
across that beneath specific circumstances. Flash point is a
metric that may detect potential flame and storage. threats
while energy transmission, management,

IE: Depending on the content of the admixture The minimum
ignition energy for hydrocarbons is expected to be around 0.2
MJ. The limitations of flammability are determined by the
source of ignition. The most frequent sources are sparks,
which have low ignition energy that decreases as electrode
distance rises, achieves its smallest value at a specific
distance, and then begins to climb again. Because the
electrode removes a great amount of heat from the nascent
honey at short lengths, only a tiny amount of ignition energy
is required. As the distance grows, the face area to volume
rate falls, and the amount of ignition energy required reduces
as well Quality of Alcohols Energies for Sl Engines:
Originally, it is also the volatile of energy that defines the
major character to decide its felicity Because it's such a
combination of many HC, the relative mixture has an effect
on the SI machine. Second, in order for the machine to start
and warm up easily, the energy should be vaporising at.0 the
ambient temperature. Thirdly is the operating range
performance In general, energy containing reactive HC and
chemical contaminants that have been held for an extended
period of time likely to create the gum. It will produce
operational concerns in the case of C, deposits on the machine
and gums deposition with in manifolds, diminishing overall
efficiency.
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Fig 3. Minimum ignition energy [x,xi]

Conditions demanded Alcohols Energies for SI Engines:
The first is that in order to have a quick burning process, the
energy must be thoroughly wracked, clefts, wracked, and
totally combined with said atmosphere. The alternative bone
is quick to start the machine and dependable in any
environment. To ensure a smooth burning process, the third
bone on the face of the exhaust gases should be kept free of
C, and other deposit. The fourth requirement is that the engine
components be free of excess wear and erosion. The fifth
bone is the combustion reaction; the energies must be freed of
thermodynamic strains, particularly the machine owing to the
growth of the temperature grade. The lack of toxic exhaust
feasts at the end of combustion processes is the sixth bone. In
general, energies are differentiated by their reliable sources
and stages. There are two sorts of energy: natural and
artificial.

Selection Procedure for Alcohols Energies for SI Engines:
The first one is the type of outfit needed to store and supply
the energy in the machine. The spice rating for units amount
of energy is the alternative bone, and the third bone is the cost
of the energy at the point of the machine. Compass The
current work provides an overview of secondary and tertiary
alcohols that are have been tested in SI machines. The focus is
related to specialized issues, implicit machine effectiveness
and emigrations, but not on energy costs, product or vacuity.
Points at serving the anthology with a background of the
graces and enterprises of implicit unborn energies and
machine generalities from a specialized environment. The
report covers the main secondary and tertiary alcohols.

Review-System: The content was mostly acquired through
examining the Scopus databases, which include all journal
articles and publications in the subject, as well as from other
online sources, as well as our own research and expertise. The
quest has thus been undertaken in two sequences to identify
the most appropriate papers, the first fastening to locate the
applicable alcoholic energies. The majority of the sections on
alcoholic energies are written in such a manner that they
provide an outline of other well characteristics of the energy
group.

Advantages of SI Engines: Simple to operate, with
stoichiometric functioning and a 3 catalyst motor. It fits
themselves extremely effectively either to gaseous or liquid
fuel activity, using both lean-burn as well as stoichiometric
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function. The energy can be fluently handed to the machine
through cheap low-pressure injection systems.
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Fig 4. ICE Pros and Cons- Red efficiency, Green
emissions. Alternative fuels and traditional fuels are compared
for Sl engines[xii,xiii,xiv]

Here the properties of fuels or experimentation is done and it
was taken from the previous authors. It mentions the gasoline,
Diesel, Methane , hydrogen, LPG &  Alcoholic fuels
properties are measured.

Properties like Density, Boiling Point , Low Heat Value ,
Octane number , cetane number, stoichiometric air fuel and
Latent Heat of vaporization are measured.

Ttem Gasolinie | Diesel | Methane | Hydrogen LPG Alcohol
Propane | Butane | Methanol | Ethanol
Formul
G | Glien [GHu | G| B | GH | GHo | CHO | GHO
Density 071- | 083~
] 2 7
(kgi?) 079 087 0.72 0.09 051 0.58 0.792 0.785
BP(°C) 27-225 - - 16149 - -4199 | -05 64.7 78
Lowheat
7 2

value (MI/kg) 43.97 | 4249 | 4989 119.96 4598 | 4549 19.89 26.89
0C (RON) 91-97 - 119 | >1119.89 110 102 108 108
N - 515 - - - - - -
Stoichiometric
AirFuel(A/F) 1459 | 1444 1733 3433 15.58 15.39 6.37 92
LHof
vaporization 306 271 510 - 425 386 1169 §39
(kIkg)
FS (m/'s) 0.37-

0.43 038 1.85 038 037 - 0.39

Properties of Fuels [xv,xvi,xvii]

Here the properties of fuels are conducted in Apex
Laboratories, Shangli, Maharashtra.
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Properties Gasoline Isoamyl Aleohol Isobutyl Aleohol
Chemical formula CgHm C_;H[;O C4H130
MW, g/mol 95.18 87.99 7397
Density (kg'm’) 719-776 8023 801

v 0,
Oxygen content (% 0 1789 Not Pertained
weight)
Viscosity (mm?/s) 0.5-0.6 (at25°C) 369 Not Pertained
Stq1ch10metr1c air-fuel 14.19-15.0 1160 2019
ratio
Boiling point (°C) 20958 130.89 106.89
LHV (MI’kg) 43.99 34.64 3384
LH OF Vaporization ,
(kIkg) 381.89-39958 620.79 579
RON 90-102 112 113
MON §3-91 85 95
Emission 1/Apg"(cnr?) 44000 22,850 22,900
Emission Ame:(nin) 440.09 438 437
Specific Gravity 0.67-0.75 0.799 0.802

Conclusion: Until recently, only a few study articles
transmitted alcohol energy packages in the process of mutual
information, along with the negative effect of alcohol energy
operation and its responses in spark-ignition machine
performance and exoduses. As a result, the physical /
chemical components of alcohol energies, as well as extant
research data for spark-ignition engines, are the subject of this
research.

The Molecular weight for gasoline is high as compared to the
Isoamyl alcohol and Isobutyl alcohol. Density is high in
Isoamyl alcohol and Isobutyl alcohol as compared to gasoline.
Viscosity is also more in Isoamyl alcohol. Stoichiometric air
fuel ratio is more in Isobutyl alcohol as compared to gasoline.
the latent heat of vaporization is more in isoamyl alcohol as
compared to gasoline. coming to the boiling point gasoline is
more as compared to Isoamyl alcohol and Isobutyl alcohol.
research octane number and motor octane number is more in
isobuyl and isoamyl alcohols as compared to gasoline. The
emission rates are also low in Isoamyl alcohol and Isobutyl
alcohol.

This article will also go through the exercises mostly on
alcoholic energy packages towards the previously available
ignite combustion equipment. The benefits and drawbacks of
alcohol energy operation are also highlighted. This evaluation
reveals that continuous investigation and development are still
required, particularly on secondary and tertiary alcoholic
energy parcels, since it will result in lower machine
performance and higher emigrations.

Still, it is unclear why and how the packets of alcohol energy
effect machine performance and exhaust emigrations. As a
result, in this review, a full explanation of basic alcoholic
energy packets and their influence on machine performance
and exhaust exoduses will be offered. This article also
includes a complete assessment of alcohol energies by
previous experimenters. Finally, there will be a talk on vital
energy rates that should be performed in order to improve
machine performance and reduce exhaust emigrations. There
is no one desire energy that can be coupled as an optimal
substitute for fossil fuels. Each of the colorful campaigns has
both great and negative features. Several emerging energies
have exciting characteristics, but they need to be explored
deeper and have yet to establish their utility.

New machine generalities adapt to new necessary energies
more easily than classic bones. Styles of exploration and
implicit ~ exploration  conditioning  Exploration  and
development of clean and efficient machines require advanced

Vol. 6 No. 3(December, 2021)

International Journal of Mechanical Engineering

3522




abecedarian understanding of energy packets. The current
approaches and standard tools are able to give comparable
knowledge or relevant analyses of in several burning
techniques, and hence need to be fleshed out and developed
accordingly.

The initial measure should be an increased bit of drop-in
energies in fossil energies for typical SI machines. It is
necessary to scan appropriate and arising indispensable
energies, as well as the fashionable arising machine
generalities. Integration with electro energies is a critical
component. Understanding the stylish important energy
campaigners necessitates the integration of numerous
exploratory disciplines.

Other considerations: Exploration shows that spark ignition
combustion machines may be adapted to operate effectively
and sustainably with a variety of essential alcohols, albeit
with certain cost and concerts trade-offs. Because of this
rigidity, ICEs are a necessary aspect of the transition from
reactive energy reliance to long-term system that combine
reason in price and resources, the power grid, and mobility.
Some of the alcohol energy packets that impact the machine
include idle heat of vaporisation, reduced warming power,
and exploration octane number.

The benefits and drawbacks of main alcoholic energies
indicate that cautious selection and additional investigation
are required before using a spark-ignition machine.

Recently, there is a surge in enthusiasm in altering alcoholic
energy packets, which is being driven by three primary
aspects: terrain, frugality, and trustworthiness. It is limiting
the dazzling impact in energy application in terms of the
landscape. For greater profitability, the frugality employs
waste gas aqueducts in the factory/source, like end splash gas
or heavy HC. While trustworthiness enhances vacuity simply
staying away from complicated and costly energy treatment
gear. The need to operate with varied secondary and tertiary
alcoholic energies. It will be important to stretch the allowed
energy parcels and have the inflexibility to employ new
sources for environmental, financial, and trustworthiness
reasons. Primary alcoholic energies are thought to be safe
and, in most situations, are linked to significant risk reduction
in terms of cancer, other health difficulties, and environmental
issues, a commodity that is seldom acknowledged.
Emigrations of soot, NOx, HC, and CO vary across energies
due to changes in running, whether the energy is gassy or
liquid, and are typically lower than for gasoline. The very
little variations observed during machine operation suggest
that product and distribution will have a greater impact on the
environmental performance and operating costs of the various
essential energy. Eventually, further research on secondary
and tertiary alcoholic energies may lead to a sustainable piece
of research information in automobile vigilance, particularly
in power cars.

Nomenclature

AET  Auto Ignition IAA IsoAmyl Alcohol
Temperature

AFT  Adiabatic Flame LEL Lower Explosive
Temperature Level

BP Boiling Point LHE  Latent Heat of
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Evaporation

C Carbon LHV  Latent Heat of
Vaporization

c Specific Heat MON  Motor Octane
Number
6{0) Carbon monoxide MW Molecular Weight
CP Critical Pressure 02 Oxygen
CT Critical Temperature OC Oxygen Content
cv Calorific Value RON  Research Octane
Number

DV Dynamic Viscosity =~ RVP  Relative Vapor
Pressure

EC Energy Content Sl Spark Ignition

FP Flash Point SIE Spark Ignition
Engine

FS Flame Speed SEC Standard Enthalpy

of Combustion

H Hydrogen SEF Standard Enthalpy

of Formation

HB Hydrogen Bonding SME  Standard Molar

Entropy

HC Hydrogen Content TA Tertiary Alcohol

HHV  Higher Heating IBA IsoButyl Alcohol
Value

HV Heating Value UEL  Upper Explosive

Limit

ICE Internal Combustion VP Vapor Pressure
Engine

IE Ignition Energy Wit Weight

References

[i] ChoongsikBae, JaeheunKim, "Internal combustion
engine alternative fuels”, The Combustion Institute.
Published by Elsevier, Volume 36, Issue 3, 2017,
Pages 3389-3413.

[ii] Srikar G Kulkarni , Dr. M. C. Navindgi, "Review
Paper on Sugarcane Bioethanol as an Anticipating
Biofuel for IC Engines”, ISSN- 2278-0181, Pub.
IJERT, Volume 10, Issue 03 (March 2021).

[iii] K. Reif, "Gasoline Engine Management: Systems and
Components", Springer Vieweg, 2015 ISBN 978-3-
648-03964-6.

[ivl] "The Outlook for Energy: A View to 2040",
Exxonmobil.

[v] Sivakumar Kasibhatta, "Alcohol Fuels - Current
Technologies and Future Prospect chapter -  Alcohol
Fuels as an Alternative Fuels - Bringing New Heights
in Sustainability"

[vil JWG Turner, A.GJ.Lewis, Sam Akehurst, Chris J

Brace, Sebastian Verhelst, Jeroen Vancoillie2, Louis
Sileghem, Felix Leach and Peter P Edwards "AF for
SIE Performance, Efficiency & Emission Effects At

Vol. 6 No. 3(December, 2021)

International Journal of Mechanical Engineering

3523


https://www.sciencedirect.com/science/article/abs/pii/S1540748916304850#!
https://www.sciencedirect.com/science/article/abs/pii/S1540748916304850#!
https://www.sciencedirect.com/science/journal/15407489/36/3
https://www.ijert.org/volume-10-issue-03-march-2021%20?

[vii]

[viii]

[ix]

[x]

[xi ]
[xii]
[xiii]

[xiv]

[xv]

[xvi]

[xvii]

Mid To HB rates or B- Mixtures and P- Components".
Part D: IMechE Proc. J.AE, 2018, Vol. 232(1) 36-56.
M  Gautam, D W Martin 1I, "Combustion
characteristics of higher-alcohol gasoline blends"
Proceedings of the Institution of Mechanical
Engineers, Part A: J.Power and Energy 2000, 214-497.
J. Serras-Pereira, P. G. Aleiferis & D. Richardson, "An
Analysis of the Combustion Behavior of Ethanol,
Butanol, Iso-Octane, Gasoline, and Methane in a DI-
SIRE Combust. Sci. Technol"., 2013, 185: 484-513.
Hazim Sharudin, Nik Rosli Abdullah, A.M.I. Mamat,
N.H. Badrulhisam, Rizalman Mamat "Application of
Alcohol Fuel Properties in Spark Ignition Engine™: A
Review Jurnal Kejuruteraan 2018, Sl 1(7) 37— 47.
Yang Y, Dec JE, Dronniou N, Simmons B.
"Characteristics of isopentanol as a fuel for HCCI
engines". SAE Int J Fuels Lubric 2010;3(2):725-41.
Internet: Tupras, “Urun Spesifikasyonu Kursunsuz
Benzin 95 Oktan”, https://www.tupras.com.tr/.

J.B. Heywood, "Internal Combustion Engine
Fundamentals”, McGraw-Hill, New York, 1988.

C. Gong, B. Deng, S. Wang, Y. Su, Q. Gao, X. Liu,"
Energy Fuels 22 "(2008) 3779-3784.

S. Mani Sarathy, P. OBwald, N. Hansen, K. Kohse-
Hoinghaus, "Prog. Energy Combust. Sci. "44 (2014)
40-102.

Kheiralla AF, EI-Awad M, Hassan MY, Hussen MA.
"Effect of ethanol—gasoline blends on fuel properties
characteristics of spark ignition engines". UofKEJ
2011;1(2):22-8.

Masum BM, Masjuki HH, Kalam MA, Palash SM,
Habibullah M. "Effect of alcohol gasoline blends
optimization on fuel properties, performance and
emissions of a Sl engine". J Cleaner Prod
2015;86:230-7.

Sharif A. "Selective additives for improvement of
gasoline octane number”. Tikrit J Eng Sci
2010;17(2):22-35.

Copyrights @Kalahari Journals

International Journal of Mechanical Engineering

3524

Vol. 6 No. 3(December, 2021)



