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Abstract — The engine can be converted in to Low Heat rejection engine by applying ceramic based
materials because of their good thermal properties. Ceramic materials are generally amorphous as well as
crystalline in structure, which will affect the combustion process, leads to better performance and

decreases exhaust emissions of the engine. Ceramic coatings show significant reduction in abrasion
failure and wear of reciprocating parts of the engine. They are having very good application in the fields
of IC engine as thermal barrier coating to improve engine efficiency by decreasing exhaust emissions,
energy loss and cooling requirements. As there are numerous research reports are available on the
performance of IC engine provided with ceramic coated combustion chamber, but they are majorly
discussing about theoretical benefits. Very limited literature is available which explains the practical
scenario of engine provided along insulated chambers of combustion. Because success have been
reported from the engine along chamber combustion which is ceramic coated, ceramic components are
also developed which are using as a part of the engine and are in service mainly for reduction of heat
loss from combustion chamber walls. Apart from this many researchers are also noticed failures and
drop in execution of engine provided along ceramic coated combustion chamber.
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1. INTRODUCTION the engine walls and weakens the engine greasing

up oil. Be that as it may, there are a few strategies
Vegetable oils are the plant origin bio-fuels generally like weakening, paralysis, trances terification and

obtained from resins and plant seeds. Because of  motor equipment adjustment with which oil can be
being a part of the carbon cycle, the vegetable oils are utilized in compression ignition motors [2]. Among
carbon neutral. Besides, these oils are broadly these strategies, trances terification has-been set
discovered everywhere throughout the country with up as the best strategy for utilization of vegetable
exceptional infiltration in rustic territories. Certain oils in diesel motors. Trances terification is a
attributes like renewable foundation, higher lubricity, compound procedure where the triglycerides of the
high cetin rating, low sulfur content, non-lethal nature, vegetable oils are changed over into mono-alkyl
bio-degradability, prevalent enemy of erosion esters and glycerol within the sight of an impetus.
properties, and so on make these fuels a promising The vegetable oil alkyl esters are famously called

option for diesel motor application. Notwithstanding, bio-diesel and have properties fundamentally the
there are sure limitations with respect to its use for ClI same as mineral diesel [3].

engines. The major problem with these oils is their

higher thickness than diesel. The high consistency is In light of the need for diversification of energy

attributed because of unsaturated acid sand high supply as discussed earlier, Indian Government has
molar masses of vegetable oils [1]. At high motor taken a lot of initiative on the front of wind and solar

temperatures, the polymerization of unsaturated acids energy harnessing projects. However, a formal
occurs due to which cross-linking leads to the National Policy on Befouls to explore the non-edible
gumming. When CI engines are allowable to run using vegetable oils and other bio-origin oils as alternative

vegetable oils, fuel injectors turn out to be choked after fuels was approved by the Government of India in
a small number of hours. The higher viscosities of December 2009. It encouraged the use of
vegetable oil cause poor atomization of fuel, which alternative fuels to supplement transport fuels
lead to unfinished combustion of fuel and hence (diesel and petrol for vehicles) and planned a target
carbon deposition on the valve seat and injector which of bio-fuel blending up to 20 %(both bio-ethanol and
causes solemn engine fouling. Due to imperfect biodiesel) latest by the year 2017. In this context,
combustion of fuel, incompletely burnt fuel runs down the Government of India initiated the National
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Biodiesel Mission (NBM) which recognized Jatropha
Curcas for biodiesel invention [4].

The Arranging Commission of India had set a
motivated, goal of covering11.1t013.3 million hectares
of land for Jatropha Curcas agriculture by the closing
stages of thellthFive-YearPlan. The central
government of India and several state governments
are providing financial motivations for carrying
plantations of Jatropha Curcasand other non-edible
oilseeds. A number of public institutions, state
agricultural universities, cooperative sectors and state
befoul boards are also sustaining the bio-fuel mission
in a different manner. However; Government of India
had two major constraints in its bio-fuel policy [5].

Firstly, only non-edible oils were allowed to be used as
fuel as India is non self-sufficient in ripe oil invention,
rather it imported 40% of its total edible oil
requirements in 2012. Secondly, only those non-edible
oil species which can grow in waste and barren lands
with drought conditions are preferred as diversion of
arable lands for energy crop production may impinge
food production [6].

On the lines of the above constraints, Indian
government’s motivated plan of producing adequate
biodiesel to meet its mandate of 20 percent biodiesel
blending by 2012 was not realized. Excessive
dependence on Jatropha Curcas produce biodiesel,
lack of sufficient feed stocks, nonappearance of
investigation of other appropriate oilseeds for biodiesel
creation and absence of far reaching innovative work
exercises have been some of the major stumbling
blocks cited officially by Government agencies forth
above mentioned failure [7].

As cited in the previous paragraph, lack of sufficient
feedstock sand excessive dependence on Jatropha
Curcas were some of the reasons for the initial setback
of NBM. Therefore, exploration of other possible non
edible oil feed stock regarding bio diesel production
and an integrated research and development
approach to address the multifaceted dimensions of
biodiesel production and usage may supplement
Government’s bio-fuel policy and also increase the
feedstock availability substantially. In this context, the
present research work deals with one such less
popular non-edible vegetable oil feedstock known as
—~Calophyllum Inophyllum to evaluate its potential as
an another diesel engine fuel [8].

Polanga is a perpetual angiosperm. Its full natural
name is —Calophyllum Inophyllumll. It is a non-
consumable oil seed. The tree bearing Polanga seeds
are medium estimated and it develops well in
uncovered ocean sands or profound soil. The
precipitation prerequisite for this tree is 750-5000
mm/year. The extension pace of the Polanga tree
is1.1m tallness every year in great areas. This plant is
broadly found in South-East Asia, East Africa,
Australia and India [9].

Polanga treeyields100-200fruits/kg with each natural
product having one huge darker seed of 2-4cm
distance across. Single, enormous seed has been
encompassed through shell (endocarp) & slender, 3-
5mmlayerofpulp. The oil obtained from the seed is
thick and tinted green. About 2000 kg/ha oil yield has
been reported. Looking at its omnipresence throughout
the Indian coastline, it seems that its natural
production potential is no less than Jatropha Curcas.
High oil content, broad accessibility, non-consumable
nature, low water necessity, development on non-
arable grounds, and so forth makes this oil seed highly
reasonable for fuel applications in diesel engines. An
integrated research and development approach to
evaluate the potential of this oil seed to be a true
alternative to mineral diesel is to be assessed [10].

The researchers involved in engine development
and modification generally want to identify the
emission and presentation of a Cl engine using
various proportions of blends, for changed fuel
period of injection & at altered injection fuel which is
pressures. This obligation should be fulfilled
moreover by conducting large numbers of engine
tests or by modeling and simulation of the diesel
engine process. Testing the diesel engine in all
probable operating conditions using various fuel
blends are expensive and time consuming. On the
other hand, the development of precise models of
Cl engine fuelled with blended biodiesel is too
complicated due to the intricate nature of the
various processes concerned [11].

Although there are applications where the problem
can be modeled by using the single layer network,
or even one neuron, most advanced applications
require ANN'’s that contain a minimum of three
basic layers viz., in put layer, hidden layer & output
layer. Neurons has been in input layer receive the
data either from data files or directly from sensors in
real-time applications. The output layer sends the
instructions directly to a secondary program, or to
devices such as the mechanical controlling system
[12].

The internal hidden layers lie between input and
output layers which may contain a number of
neurons in various interconnected structures. One
of the important features of these networks is the
feed forward way of communication from one
neuron present in the input or upper layer to
another one present in different layer which may be
hidden or output layer. The operation of the neural
networks largely affected by the method in which
these neurons are interred linked. These
connections may either cause the summing
mechanism of the next neuron to add or subtract.
The feedback mechanism is an example of such
connection where the result of one layer goes back
to a previous layer [13].

Diesel engine has been most typically employed in
Marine application, farm instrumentation, military
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application, transportation and stationary power
generation industries etc... as a result of their benefits
over external-combustion engine like Power to weight
guantitative relation, high thermal potency, easy
machinery, rigid structure, low brake down rate and
elevated fuel economy, but the foremost fuel supply for
diesel engine, is that the fossil fuel based diesel fuel,
that is depleting at terribly fast rate and escalating
value of fossil fuel within the world market [14].

It is also generates undesirable emissions throughout
the combustion. The emissions exhausted into the
environment causes serious issues like global heating,
acid rain, smog, odors, respiratory and different health
hazards. These factors put a pressure on the
researchers to focus their attention on different,
renewable and eco-friendly fuels that may facilitate to
scale back import of fossil fuel and the emissions
considerably [15].

Today, fossil fuel (petroleum based) mostly playas key
role for the economic development of any country.
Product derived from fossil fuel, still be the foremost
and important sources of energy for fuelling vehicles
everywhere on the planet. Be that as it may, petroleum
product holds are restricted (constrained) and are not
renewable fuels. At the present and anticipated paces
of utilization of rough, it's calculable (assessed) that
these stores will be severely drained at the appropriate
time and it should turn into not possible to fulfill
necessities. As per the official statistics our
consumption of fossil fuel product was ninety million
barrels in 1995-2000. Currently, annual consumption is
calculable at 245 million barrels out of that we tend to
import 205 million barrels crude and forty million
barrels fossil fuel product at a price of regarding
120000 Crore rupees. Our energy needs are about to
increase significantly in the coming years and our
import bill increasing hugely [16]. The increase in
value of transportation influences the financial aspects
of all different consumables that contact individuals in
creating country like Asian country (India). A country's
development and economic standards powerfully
coupled to the supply of fuels for transportation and
power age. In this way, our country faces the foremost
test of satisfying the high need of fuel to fulfill the
developing energy requirements. Hence it's necessary
to possess a long haul plan for the improvement of
different energy sources in adjusted way by optimum
utilized of accessible land and hands resources (man
power). It's necessary to explore the practicability of
replacement of diesel with another fuel, which might
be created inside the country on an enormous scale
for economic utilization [17].

Major exhaust emissions of diesel engines are Un-
burnt hydrocarbons, Oxides of carbon, Oxides of
nitrogen, and Oxides of Sulphure, Particulates, Soot
and smoke. The emissions exhausted into the
environment are making heating, o0zonosphere
depletion and also creating different environmental
issues. The foremost causes of those emissions are
non-stoichio metric combustion, dissociation of

chemical element (nitrogen), and impurities within the
fuel and air. Dropping the employment of fossil fuels
which significantly cut back quantity of pollutants. A
much better answer (solution) to the current problems
to shift from the fossil fuel to different and renewable
source fuels [18].

Indian scientists are searching to find out a substitute
to the diesel fuel to save country surroundings and to
face efficient emergency. The vegetable oils from
plants every palatable, unrefined non-consumable and
alkyl esters (Bio-diesels) are utilized as interchange
source for diesel fuel. The employment (utilization) of
vegetable oil like fuel in diesel isn't a new technique,
as the discoverer of diesel engine Rudolf Christian
Karl Diesel has run his initial ever diesel engine that
was originally designed to sprint with a spread of
vegetable oils like hemp and groundnut oil. However
the diesel engine was changed to run with fossil fuel
oil as an outcome of its easy availability and low
value (cost) at that point [19].

2. LITERATURE REVIEW

In [1] researcher have played out an examination,
for propel 2m age bio fills, especially, basis on
cellulose bio chemical ethanol; similarly, makers
breaks down regards methods, whatever bolster
intensity of energizes. Conditions guarantee that
exceptional bio fills "has been still altogether
financed, & that have been added still developing
age & utilization of powers". Solicitation which has
been exhibiting: "if principal Clear Street for 2 age
bio powers?" & that has determined they "whether a
remarkable situation regarding types of progress
and economic of scale has been created, focal
expense decreases which can’t be developed. GHG
outflows through utilization of land change, related
with massive count advancement of feedstock of
cellulosic, sometime wind up counterbalancing the
augmentations from developing fuel".

In [2] author clarifies the third era of bio-fuel
feedstock’s are typically viewed as algal biomass
Water content.

In [3] creator referenced, "since Acclaim is fit for
charming on a very basic level extra water compare
to oil fuel of diesel, which is particularly essential for
getting dried out it when age methodology & for
restrict their capacity for making easy water at the
time of mixing or development". Bio diesel low
warming worth (LHV) is shorter as compare to fossil
diesel. Low respects for bio diesel LHV has been
obstruction for accomplishing best torque into full
weight activity. Thusly, showed express fuel
utilization (ISFC) regards bio diesel fuel Cl engine
must greater than 15% bigger as compare to oil
diesel fuel CI engine, just in perspective on the
lower LHV.

In [4] author played out an audit on the qualities of
green growth for bio fuel creation dependent on oil
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yields, development, gathering, and preparing, as far
as the European Association (EU) bio fuels
manageability criteria, and reasoned that green growth
is the perfect feedstock for getting bio fuels. The
reasons are identified with the high biomass efficiency
of smaller scale and full scale green growth, alongside
a good biomass creation.

In [5] researcher appeared there are in like way non-
synergist situations, i.e., problematical situation,
gathering they want higher oil/lliquor small degree,
temperature & burdens respects; which prompts small
response time, yet expenses has been higher.

In [6] maker has isolated the artificially ultrasound-
helped surprises terification of non-consumable oils of
vegetable utilizing homogametic & heterogametic
powers regards relationship of bio diesel. Researcher
expressed the biodiesel creation system, substitution
of mechanical or charming blending through use of
ultra sonic blending framework which incite mass
exchange proficiency enhancement & disposes of
essential with the expectation of complimentary
warming and tumult. Simultaneously, they presented
decrease of going with: liquor oil degree through
(16.67—25)%, proportion of main impetus through (20—
25)%, response time through (25-95.8)%, vitality use
via (33-50)%; similarly, has been increased change &
bio diesel yield considering (4-27.9)% has been
represented.

In [7] creator shown oil expelled through date palms
pits powder (i.e., seeds of herds which has been made
into the palms date), which was used to fuse an
unlimited heterogeneous driving force named "the
green carbon catalyst", which has been thusly
adjusted through stomach settling agent earth metal
(CaO) oxide. Subsequently, bio diesel methodology
was streamlined showing biggest yield count which is
around 98.2%. Thusly, it will in general contemplated
which "carbon catalyst of green" joined through waste
which have bigger adjective for bio diesel creation.

In [8] creator considered the elements of bio diesel
creation system, where heterogametic activator has
been mixed using bones of fishes. Most outrageous
yield of bio diesel age has been viewed as 80.4, along
10 per. according weight of force; hence, conclude that
waste of fishes have been biggest power for
considering as driving force.

In [9] author proposes a progressed electromagnetic
enlistment innovation that gives a quick and simple
approach to deliver biodiesel. This technique has the
accompanying favourable circumstances: it rates up, it
improves the partition procedure, it expands creation,
and it lessens generation time and expenses
contrasted with traditional or microwave acceptance
strategies.

In [10] researcher on bio ethanol As an alternative fuel,
the major orders for the rough materials used to make
bio ethanol are sorted: agricultural stocks: wheat husk,

rice husk, sweet sorbet biogas, sugar stick biogas, rice
Structures, mesh straw, grain straw, menthenas
(grass), corn stove. , Hazelnut shell, sugar stick tops,
and cultivated chaupal. Woody biomass: mechanical
hemp, yellow poplar, and wood frame in C & D (C&D).
The manufacturers stated that "yellow poplar and C&D
wood squares are consistently suitable for ethanol
manufacturing, a notable yield business worldwide".
Green improvement biomass: Chlamydomonas
ranshardetti, microglugi, Red Sea advancement
Gracilaria sp. And full-scale green rectification
(Eucheuma cotton) has been in use late for bio-
ethanol manufacture, starting late. In summary, the
manufacturers expressed that "Chlamydomonas
reincarnate, microalgae, and red kelp gracilaria sp.
Have high ethanol yields (more than 20% significant)
capable of bio-ethanol manufacture on a
commercial scale; herbaceous, present day and
City Solid Waste. (MSW): to deal with livelihoods,
soda pops and processing plant exploits, from
livelihoods and starch to squanders, materials
Animal cheese strip squander, livelihood waste and
waste from  vegetarian crops .  Similar
manufacturers have also guaranteed that "the
vitality of pre-treatment and hydrolysis of MSW is
fundamentally lower than the agribusiness fabric

up".

In [11] researcher explained advancement of 5%
ethanol in unadulterated oil of palm bio diesel
lessens has weak position through around 5 C, the
consistency considering 0.5 to 2/s mm & thickness
at 4 kg/m3. Advancement of alcohols included in
biodiesel mixes (methanol either possibly ethanol)
has been valuable, because of theirs weakness
along unadulterated bio diesel. Alcohol enhance
physic blend elements of bio diesel mixes (e.g.
count decrease thickness & size), inciting
enhancement of devouring proficiency & they make
small damages at the time of utilized inside CI
engine

In [12] creator has made a Substantial observation
on the effect of alcohol is on the irregular emission
of oil diesel and seam motors with oil diesel and
fumigation. He said that alcohol-based energy could
be used with diesel-based oil, using mixed bipolar
fuel action strategies. These functions are as often
experienced within blending and fumigation as
possible. Along these lines, the alcohol is mixed
with diesel fuel before in-chamber infusion, while
investigating the blending technique. This system
induces some constraints for the reliability of the
mixture; thus, the substances involved are required.
Of course, alcohol fumigation means that the
alcohol fuel is bombarded or imbued during the
confirmation stroke in the confirmation compound.
The advantage of this method is that the alcohol will
descend inside the premier chamber with confirmed
air.

In [13] researcher streamlined the elements which
refers bio diesel methanol (5 to 15%) mixes, when
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tenacious weight degree & engine trouble, so as for
supporting engine warm proficiency, comparably like
obliging tail pipe discharges. Researcher
demonstrated variables of bio diesel & methanol bio
diesel mixes, & will by and large be seen that both the
thickness and calorific worth reduced with the
augmentation in the extent of methanol.

In [14] maker said that as a result of fossil diesel
ethanol mixes, which was emulsify chairman should
utilized behind degrees of still 1.5 (as vol.), for
enhancing blend homogenises & to defeat arrange
partition. Blending convention included first mixing the
emulsifier into the ethanol, and a brief timeframe later
mixing the resulting blend behind fuel diesel oil.
Additionally, makers referenced which has been
utilization of small mixing degrees of ethanol (i.e., 5 to
15) is composed through need of keeping up a key
decent ways from any cyclic change contemplates,
that happen inside Cl motors at the time of extremely
small CN fills has been utilized.

In [15] creator considered that methanol NOx and
dregs can reduce discharge, and can be used in CI
motors, as a result of its money-related and inherently
welcoming nature. More than this, Soni et al.
discovered a fundamentally high degree of reliability of
the deficiency, specifically for discharging NOx and
dregs. For example, for creators proposing different
methods, he said, various high-pressure transitions
were combined with the EGR system. His own exam
was done jogging around controlling basic spin, using
EGR, and acquiring water inside the load like a
mixture.

In [16] researcher shows the bio diesel has been
blended in along ethanol & oil fuel of diesel. In
research expected to show impacts of bio diesel, liquor
& oil fuel of diesel mixes on vivacious & natural engine
execution regards Cl engine.

In [17] maker examined in an average size DI & ClI
engines impact of limited measure of bio ethanol such
extra substance behind bio diesel (acquired through oil
of coconut) diesel mix fuel (5 ethanol, 20 bio diesel &
75% of diesel) on engine execution, emanations, &
start attributes. Researcher reasoned utilizing ethanol
like extra substance for bio diesel blend doesn't
recommend every specific change of CI motor.

In [18] researcher present a close to give an account
of (bio diesel (20), methanol (5 either 10%) & diesel
(75 either 70%) mixes working in along Cl engine.
researcher guarantee that start & discharges rely
regards methanol mix degrees & engine working
situations. Due to the oxygen content and the cooling
effect of methanol, the results have reserves for each
at the same time and being protected. They have
chosen the physic-compound characteristics of the
mixtures, and it can be expected that: The thickness
evaluated at 20 C decreased while developing
methanol as a whole; The continuation of the survey at
40C was expanded with an expansion in methanol

aggregate, yet it stood apart from mineral diesel and
B20; The sparkle point reached the outside with the
advancement of methanol, yet it was lower than that of
B20 and mineral diesel; CN decreased with the
improvement of methanol; In any case, the CNs given
for the various mixes are obviously too much to be true
forever, as they are the CNs of the B20D80 mixes and
fossil oil diesel powers raised by the manufacturers
(e.g., CN-B20D75M5 = 2.4 and CN-B20D70M10 =
91.2 were higher than CN-B20D80 = 78.2 and CN-
D100 = 71.6). Clearly, through our eyes, these
characteristics were consistently higher than those
known, and the makers did not interpret this reality.

In [19] researcher uncovered which has been
expansion in methanol part of diesel mixes, ID has
been affected through diesel & methanol fuel blend
responses & via adjustments in temperature behind
chambers. In like way, with a developing level of all bio
powers in the diesel fuel mixes, this understood a
huge reducing of smoke; likewise, adjacent to the
vegetable oil mixes, the whole of the other bio fills
diesel fuel mixes included lower CO outflows.

3. RESEARCH METHODOLOGY
3.1 Background

India is maybe the greatest producer of oilseeds on
earth and this part has a critical circumstance in the
cultivating economy. This section shows normal
formation of 28.21 million tons of nine created
oilseeds during the vyear 2007-08. Oilseeds
incorporate one-seventh of the immovable created
area in India, contributing a gross turnover of Rs.
72,000 core interests. India changed into a net
shipper of oilseed things in mid 1980's. In any case,
the exercises of the Technology Crucial oilseeds
upheld the yearly yield by an extraordinary yearly
advancement of 8%, helping with making trade
surpluses in late 1980's. Again, in late 1990's, the
imports of good oils found a serviceable pace 5
million tons in the year finishing 2001, an expansion
of 260% in 6 years. Competent association of
oilseeds economy, including age and treatment of
oilseeds and oils comparatively as redesigns in their
degrees of progress, are of principal
tremendousness for the cash related ampleness of
India. India contributes around 6-7% of the world
oilseeds creation. However by virtue of colossal
masses, India is a net shipper of palatable oils. For
the explanation of consumable oil request being
higher than its private creation, starting now and
into the foreseeable future, there is no
trustworthiness of having this oil for time of
biodiesel.

The plant is as a creeper and grows well in sandy
soil. It creates nearby basic yield of Bajra and along
these lines doesn't require any phenomenal
thought. The oil of this plant is furtively called as
thumba oil. Citrullus colocynthis, that creates as a
creeper in sandy soil inside a multi month crop
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cycle has beast potential for biodiesel age. Before
long, the plant is generally used as steers feed by
farmers and unrefined thumba oil is moreover eaten
up in enormous sums by the close by chemical
undertakings. It is in like manner used as a diuretic
and quieting drug. Table 1 shows traits of thumba
plant. Commonplace regions of India use a great deal
of imported oil based wares for water framework,
improvement and transportation, which can be fairly
superseded with these substitutes. This examination
shows the thumba (citrullus colocynthis) seed oils as a
diesel engine fuel similarly as a conservative
wellspring of maintainable force hotspot for biodiesel
creation.

Table 1: plant of Thumba elements

S.No. | Elements Plant of Thumba (Citrullus
Colocynthis)

1. Type of plant Climber

2. Cycle of crop Half year

3. Period of Plantation In season of monsoon

4, Type of soil soil of Dry desert

5. Manure seed Not required separated implementation

6. Irrigation of seed Seeds has been displayed along Bajra &
no specific treatment needed

7. Saplings required It was not needed

8 Pesticides & Insecticides | No need

9. Harvesting involvement | Half year

10. Utilization Similar Jatropha oil but deferent for
animals & it has medicinal count

11. Property of bio diesel Same as Jatropha biodiesel

In the present work the full scale test appraisals were
appropriated in 3 stages. In the essential part the
exploratory appraisals were done on essential 4 stroke
diesel engine using cleared five obvious Bio Diesel
such as oil of Karanja, oil of Jatropha, oil of cotton
seed, oil of Mahua oil & oil of Azadirachta, mixed along
diesel self-rousingly considering different degrees has
been utilized like fuel only for censure immaculate
blend mix & favourable bio diesel. Furthermore, piece
of implementation assessments has been driven on air
opening guaranteed chamber engine through moved
air hole among chamber head & chamber skirt through
1 to 2.5mm along ideal blend of good bio diesel to
good air gap.

== Air fiter

Fuel Tank Inlet Ext t
L~ manifold “,m:';,m
o 0o a
O o o
o Qo o
/# Piezo gensor Data Acquisition system
Diesel engine
:m: Eddy current
Dynamometer
N

Fig.1. Experimental procedure
3.2 Fuel Properties
The noteworthy compound and material properties of

thumba oil & its bio diesel were settled and separated
and diesel. Fuel related properties of thumba oil & its

bio diesel like kinematic consistency, thickness,
calorific worth, streak point, pour point, and so forth
were settled and discovered near diesel fuel and lie in
the enchanting degree for use in diesel engines. Along
these lines, the present fuel is viewed as reasonable
for mixing and can be utilized in diesel engines. A
piece of the deliberate properties of unadulterated
thumba oil and thumba biodiesel are appeared in
Table 2. The entirety of the engineered substances
and reagents utilized in the evaluation were obtained
from near to grandstand and thumba oil was checked
from Udaipur and Jodhpur zones of Rajasthan.

Table 2: Thumba bio diesel & oil essential

properties
Variable Diesel | Thumba | Thumba
0il Bio
diesel
Particular Gravity in 20° C 0.835% | 0.905% | 0.889%
Viscosity & cStin point 40° C | 2.75% 31.52% | 5.86%
Value of Calorific 42.25% | 39.78% 39.37%
Points of flash 66% 201% 174%
Points of pour -20% -5% -8%
Acid of fatty in free - <1 0.48%
Number of Cetane 47 45 53
3.3 Product of bio diesel through
transesterification
In the present evaluation transesterification

methodology is utilized to make thumba methyl
ester (Thumba Biodiesel). The transesterification
response is fundamental; regardless, improved
advancements would achieve better return and
better quality. Research attempts in glorifying a
beneficial synthetic/stimulus change process are
advancing and ought to be looked for after further.
Methyl likewise ethyl esters may be utilized behind
diesel engine. Since the free unsaturated fat
substance of thumba oil was under 1%, the base
catalyzed response was picked for biodiesel
creation. Triglyceride is rapidly transesterified pack
gifted inside observing a major main impetus
(NaOH/KOH) at a vaporous strain and at 60-70° C
with a wealth of methanol. The blend toward the
fruition of response has been permitted to fix.
Smaller glycerine layer has been decrease while;
greater methyl layers of esters has been cleaned to
clear climbed glycerine. The abundance methanol
has been recuperated in condenser, sent to an
inspecting section for purging. Transesterification in
addition called alcoholises has been expelling of
liguor through ester considering different liquor
behind strategy like hydrolysis. Systems have been
usually utilized to decrease consistency of
triglycerides. Transesterification limits exceptionally
when the segregated oil is of high bore. The
transesterification response is tended to by the
general condition:
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H,COOR, Catalyst H,O0H R,COOR

HCOOR, + 3ROH <— HOH + R,COOR
CH,COOR; H,0H R;COOR
(Triglyceride) (Alcohol) (Glycerol) (Biodiesel)

The main deviation of product of bio diesel has been
categorised as follow:

H,COOR; Catalyst H,0H

HCOOR, + ROH +— ;—ICOORE + Ry COOR (1)
CH,COOR,4 CH,COOR,4

(Triglyceride) (Alcohol) (Diglyceride) (Alkyl Ester)
H,0H Catalyst H,0H

HCOOR, + ROH +— HOH +  RyCOO0R (2)
CH,COOR, CH,COOR,

(Diglyceride) (Alcohol) (Monoglyceride) (Alkyl Ester)
H,0H Catalyst H,0H

HOH + ROH — HOH + R3COOR  (3)
CH,COOR; CH,0H

(Monoglyceride) (Alcohol) (Glycerol) (Alkyl Ester)

The wunderlying advance is the distinction in
triglycerides to diglycerides, trailed by the difference in
diglycerides to mono-glycerines & mono-glycerines to
glycerol, vyielding single methyl ester particle from
every movement.

A little, 3 litters bunch biodiesel creation pilot plant was
sorted out made and manufactured to pass on
biodiesel for the examination work. The pilot plant
incorporates a steel bundle reactor of 3 litters,
furnished with a reflux condenser, a mechanical stirrer
and a thermocouple, absorbed a 15 litters steel tank,
which fills in as consistent temperature water shower.
The steel tank is fitted with 2 kW warming part and an
indoor controller to keep up the ideal temperature of
the water shower.

34 Performance parameters

Inner engine basically works along accommodating
extent considering rate. A couple of engines have
been created to run at average rate (ideal rate)
through techniques for rate representative that
assessed rate. At every rate inside accommodating
extent power yield deferent & it has most noteworthy
useful worth. Extent of power made to most
outrageous useful power when comparative rate is
known as stack. The particular fuel use shifts along
weight & rate. Presentation regarding engine hanged
in between association between power made, rate &
unequivocal fuel use at every working situations inside
accommodating extent of rate & weight.

Conditions of execution ordinarily implies very good a
motor has been getting along its activity in connection
to the info energy or how proficiently it gives helpful
energy in connection to some other practically identical
motors. The presentation of a motor made a decision
from the perspective of the two primary components,
which are motor force and motor proficiency. Further to
perceive how proficiently the change of fuel energy to
motor force is done, is examined from the productivity
and explicit fuel utilization bends.

3.5 Procedure of evaluating the performance

The presentation elements of four stroke diesel motor
such fuel utilization mass, power of brake, warm
proficiency of brake & explicit fuel utilization of brake
has been estimated as referenced beneath:

The power open at movement spot when engine
wrench shaft is equally escaped like power of brake
either power of shaft or transport power. Power of
brake has been regularly evaluated through joining
power digestion instrument to engine drive shaft.
Engine Power of brake when various working
situations have been settled utilizing going with
condition:

BP = (V * 1)/1000 - kW.

Where,

BP = Power of brake in kW.

V = Examining Volt meter as Volts.

| = examining Ammeter as Amps.

Fuel usage related engine has been assessed
through choosing time needed for use of input
volume of fuel. Fuel mass decreased might be
directed through duplication of volumetric fuel
usage to their thickness. Fuel mass increased
through engine time of various working situations
has been settled with the use of condition inserted
underneath:

Fuel mass usage

Mf = XeC * fuel Explicit gravity/1000 * t - kg/sec
Where,

XeC = volume of fuel ate up = 10ml

T =time

The brake unequivocal fuel use of the engine has
been extent among fills used each hour to Power of
brake. Brake unequivocal fuel usage of engine at

various working situations has been settled with the
use of condition as inserted underneath:
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BSFC = mf * 3600/B.P - kg/kW — hr.
Where,

Mf = exhausted fuel mass in kg/sec.
B.P= power of brake in kW.

The brake warm viability of the engine grants
technique of power yield made through engine along
considering glowing gave in structure fuel. Brake warm
capability of engine at various working situations has
been settled with the use of going with condition:

BTE = 3600/ (CV x BSFC)

Where,

BTE = Brake warm viability, %

CV = Calorific estimation of fuel used, kJ/kg
BSFC = Brake unequivocal fuel use, g/kW — hr
4. RESULTS AND DISCUSSION

In the stage of experimental investigation conventional
engine is used with Diesel and bio-diesel Bio diesel as
fuel. In this stage the variety of execution parameters
and constituents of fumes emissions alongside brake
power are examined by contrasting the after-effects of
bio-diesel and the outcomes of normal Diesel fuel. All
results presented graphically.

Case 1: Performance investigation of Bio-diesel

Here variations of Execution Parameters such as
Brake Warm Efficiency, Brake Explicit Fuel Utilization
and Fumes Temperature of gas along with brake
power are discussed in detail and represented with the
help of a graph. Figure 2 given below illustrates the
variation in Thermal Efficiency of brake as role power
of brake measured. From the experimental results it
has been experimental that Efficiency of brake thermal
conventional engine with Diesel as fuel has been
bigger than hazelnut bio-diesel blends has been
analysed in this work at all engine loads. The probable
reason for this tendency is bio-diesel having lower
calorific value, higher density and lower viscosity when
compared with Diesel fuel which causes low heat
rejection, poorer atomization and vaporization leads to
decreased combustion efficiency especially at higher
engine loads.

Brake Thermal Efficiency (%)

1 15 2 25 3 35
Brake Power (kW)

Fig: 2 Brake Thermal Efficiency for HBD20 Bio
diesel

The percentage decrease on Brake Thermal
Efficiency of the engine at three fourth loads with
bio-diesel blends HBD20, CRBD20, PBD20,
SBD20, and CBD20 as fuel is 1.96%, 4.13%,
4.96%, 5.48%, 6.96% respectively when compared
with Efficiency of Brake Thermal engine along
Diesel as fuel. From figure it has been also
observed that HBD20 is showing higher Brake
Thermal Efficiency than other bio-diesel blends
analysed in this work. The probable reason for this
is higher calorific value, lower viscosity, lower
density, and beggar Cetane number of hazelnut
makes Bio diesel of this oil to give better
performance than remaining bio-diesels tested in
the present work.

Consumption brake fuel

Brake spacific Fuel Consumption(Kg/kWhr)

10" n i n I i
05 1 15 2 25 3 35
Brake Power (kW)

Fig.3. Consumption of brake fuel for Bio diesel
B20

The percentage increase in Consumption of brake
fuel of the engine at three fourth loads with bio-
diesel blends HBD20, CRBD20, PBD20, SBD20,
and CBD20 as fuel is 13.23%, 13.73%, 16.19%,
16.9%, 20.42% respectively when compared with
Consumption of brake fuel of engine along Diesel
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as fuel. From the above figure it is observed that
HBD20 is showing minimum Consumption of brake
fuel than another bio diesel blends tested in the
present work. The probable reason for this is the
calorific value of hazelnut is higher than the remaining
bio-diesels tested in the present work with less
kinematic viscosity and higher volatility. These
properties cause hazelnut bio-diesel blend to release
higher amount of heat and also causes to form better
air and fuel mixture during the combustion process
which leads to consume less BSFC than other blends.

Exhaust Gas Temperature (EGT)

¥

Exhaust Gas Temperature

i " s L . "
05 1 15 2 25 3 35
Brake Power (kW)

Fig.4. Temperature of exhaust Gas for Bio diesel
B20

The percentage increase in Temperature of exhaust
Gas engine at three fourth loads with bio-diesel blends
HBD20, CRBD20, PBD20, SBD20, and CBD20 as fuel
is 3.75%, 4.37%, 5%, 5.62%, 6.25% respectively when
compared with Exhaust Gas Temperatures of engine
along Diesel like fuel. From above figure it is observed
that HBD20 is showing minimum Exhaust Gas
Temperature than other bio-diesel blends tested in the
job. The probable reason for this is bigger calorific
count & small viscosity of hazelnut bio diesel than
other bio diesel tested in the present work causes
increased combustion rate and consumes less fuel to
produce same power than other blends causes to
decrease exhaust gas temperatures.

Oxides of Nitrogen (NOx) emission

Another reason for NOx formation is lower calorific
value of all selected bio-diesel blends, even though
they are having high Cetane number, higher viscosity,
higher density, overcomes the advantage of higher
Cetane number because of poorer atomization and
evaporation causes increased ignition lag of fuel
causes to accumulate large amount of un-burnt charge
in the chamber. This accumulated charge after
reaching the self ignition condition will burn at a time in
the chamber which causes to develop higher
temperature in the cylinder. This condition in the
combustion chamber during combustion process

catalyzes reaction for oxidation of nitrogen and hence
NOx emissions are more for bio-diesel blends.
However when compare with all other bio-diesel
blends tested in the present work, exhaust emissions
of hazelnut bio-diesel blend HBD20 has lower
concentration of NOx emission this was shown in the
figure 5

Nox Emission (ppm)

=
©
oy

05 1 15 2 25 3 35
Brake Power (kW)

Fig.5. NOx emissions for Bio diesel B20

The percentage increase in NOx Emissions of the
engine at three fourth loads with bio-diesel blends
HBD20, CRBD20, PBD20, SBD20, and CBD20 as
fuel is 2.89%, 3.62%, 4.34%, 5.1%, 5.7%
respectively when compared with NOx Emissions of
the engine with Diesel as fuel. From the above
figure it is observed that HBD20 is showing
minimum NOXx emission than other bio-diesel
blends tested in the present work. The probable
reason for this is due to higher calorific value and
Cetane number with lower viscosity and density of
hazelnut bio-diesel when compared with remaining
bio-diesels tested in the present work which causes
to release lower NOx emission than other blends
prepared in this work.

Hydro carbon (HC) emissions

HC Emission (ppm)

o
©
-

05 1 15 2 25 3 35
Brake Power (kW)

Fig.6. Hydro Carbon emissions for Bio diesel
B20
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Figure 6 shows The percentage Decrease in HC
Emissions of the engine at three fourth loads with bio-
diesel blends HBD20, CRBD20, PBD20, SBD20, and
CBD20 as fuel is 10.14%, 7.9%, 6.5%, 5.26%, 6.5%
respectively when compared with HC Emissions of the
engine with Diesel as fuel. From the above figure it is
observed that HBD20 is showing minimum HC
emission than other bio-diesel blends tested in the
present work. The probable reason for this is lower
viscosity and higher Cetane number of hazelnut bio-
diesel compared to the remaining bio-diesels tested in
the present work causes complete combustion and
releases minimum HC emission than other bio-diesel
blends.

Carbon Monoxide (CO) emission

CO Emission (ppm)

S
=3
Y

05 1 15 2 25 3 35
Brake Power (kW)

Fig.7. CO emissions for Bio diesel B20

Figure 7 shows The percentage Decrease in CO
Emissions of the engine at three fourth loads with bio-
diesel blends HBD20, CRBD20, PBD20, SBD20, and
CBD20 as fuel is 8.9%, 7.46%, 0.7%, 6.4%, 5.9%
respectively when compared with CO Emissions of the
engine with Diesel as fuel. From the above results it is
observed that HBD20 is showing minimum CO
emission than other bio-diesel blends tested in the
present work. The probable reason for this is lower
viscosity and higher Cetane number of hazelnut bio-
diesel compared to the remaining bio-diesels tested in
the present work causes complete combustion and
releases minimum CO emission than other bio-diesel
blends.

Smoke density (SD)

From the outcomes it is seen that smoke density for
conventional engine is more when bio-diesel blends
prepared in this work are used as fuel contrasted and
Diesel. This is because of the way that motors smoke
development by and large happens in the fuel rich
zone, particularly with in the middle territory of the fuel
sprinkle. Fuel rich zone at numerous pieces of burning
chamber is because of higher viscosity and poor
instability of bio-fuel contrasted with Diesel. Another
explanation behind higher smoke thickness is
predominantly because of outflow of heavier

molecules of hydrocarbon and particulates. Among all
the blends of bio-diesels prepared, blend HBD20 of
hazelnut is showing minimum Smoke Density when
compared with other blends of selected bio-diesels
tested in work and this was shown in figure 8 given
below.

102

o

Smoke Density

2 25 3 35
Brake Power (kW)

=]
3]
o

Fig.8. Smoke Density for Bio diesel HBD20

The percentage increase in Smoke Density of the
engine at three fourth loads with bio-diesel blends
HBD20, CRBD20, PBD20, SBD20, and CBD20 as
fuel is 4.4%, 10.44%, 8.9%, 5.97%, 7.46%
respectively when compared with CO Emissions of
the engine with Diesel as fuel. From the above
figure it is seen that HBD20 is showing lower
Smoke Density than other bio-diesel blends tested
in the present job. The probable reason for this is
the lower viscosity and higher volatility of hazelnut
bio-diesel blend compared with remaining bio-
diesels tested in the present work causes to have
lower Smoke Density than other blends prepared in
this work.

5. CONCLUSION AND FUTURE WORK

In this paper as per the analysis of research it's
shown that of all bio-diesel blends used in the
present work, blends B5 to B20 of all bio-diesels are
showing better results with marginal difference.
Conventional engine with filbert bio diesel blends as
fuel has been described strong Performance and
minimum exhaust emissions as compared with
other bio-diesel blends used in the present work.
Among all blends has been tested successfully in
current development hazelnut blend HBD20 is
giving better performance which is nearer to Diesel
fuel with minimum exhaust emissions compared
along Diesel fuel & also percentage of bio diesel
added to the blend is higher than other blends so
HBD20 is selected as optimum blend. For future
work Experimental investigation was carried out by
suggested that using all above blends and obtained
results should get recorded. Based on the analysis
made on these results, one Bio diesel out of all
blends prepared from five bio-diesels of this work
was selected as optimum Bio diesel and used as
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fuel for the further future work of investigation engine
combustion chamber is coated with YSZ ceramic
coating material with different levels of thicknesses like
0.05mm, 0.5mm, 0.1mm, 0.15mm, 0.20mm and
0.25mm. Optimum Bio diesel obtained in this research
used as fuel to perform experimental tests along
engine of YSZ ceramic coated for each density and
investigation, engine along 0.2 millimetre breadth YSZ
ceramic covered combustion chamber given with the
use of piston knurled on the head is used for
investigation by using optimum Bio diesel from best
bio-diesel obtained from this research.
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