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1. INTRODUCTION

Diesel engine will be the major power source for
omobiles in the twenty-first century. To reduce emissions
d solve the energy crisis, designing diesel engines with low
ission and less energy consumption has always be an
jective for researchers across the globe. However, with the
velopment of new technologies, today’s diesel engines have

er emission characteristics the less energy
nsumption compared with its predecessor. But, there is still
tto do on diesel engines aimed to achieve our goal of clean
d effective diesel engine. Accordingly, research on a clean
ing fuel instead of conventional fuel is advisable, which
uld not only decrease exhaust gas to a greal extent, but, also
ovide more options of energy sources. The use of alternative
els for internal combustion engines has attracted a great deal
if attention due to fossil fuel crisis and also GHG impact.
lternative fuels should be easily available, environment
and techno-economically competitive. Successful

iendly,
lternative fuel should fulfill environmental and energy
curity  needs without  sacrificing engine operating

formance. Renewable resources offer the opportunity to tap
wal resources and reduce dependency on fossil energy
rsources. Most biodiesel oils, particularly of the nonedible
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type can be used as fuel in diesel engines. One of the
promising alternative fuels considered for diesel engine is
biodiesel.

Biodiesel fuels are renewable, as the carbon released
by the burning of biodiesel fuel is used when the oil crops
undergo photosynthesis. Biodiesel also offers the advantage of
being able to readily use in existing diesel engines without
engine modifications. The alky! monoester of fatty acids as
bio-diesel which was obtained from renewable oil and fats
materials by transesterification reaction is a good alternative.
Biodiesel can be obtained from raw vegetable oil by
transesterification with methanol or ethanol after chemical
reactions. Vegetable oils present a Very promising alternative
to diesel oil since they are renewable and have similar
properties as of diesel. Many researchers have studied the use
of vegetable oils in diesel engines. This recommernds the
intensive studies on the use of alternative fuels especially
renewable ones like vegetable oils and alcohols. Biodiesels
such as Jatropha, Karanja, Sunflower and cottonseed are some
of the popular biodiesels currently considered as substitute for
diesel.
When biodiesel is used as a substitute for diesel, it is
highly essential to understand the parameters that affect the
combustion phenomenon which will in turn have direct impact
on thermal efficiency and emission. In the present energy
scenario lot of efforts is being focused on improving the
thermal efficiency of 1C engines with reduction in emissions.
The problem of increasing demand for high brake power and
the fast depletion of the fuels demand severe ‘controls on
power and a high level of fuel economy.

II. LITERATURE SURVEY

2.1 Diesel Engine

A diesel engine (a type of compression-ignition
engine) is an internal combustion gngine that uses the heat of
compression to initiate ignition and burn the fuel that has been
injected into the combustion chamber. This contrasts with
spark-ignition engines such as a petrol engine (gasoline
engine) or gas engine (using a gaseous fuel as opposed
to gasoline), which use aspark plugto ignite an air-fuel

mixture. The engine was developed
by German inventor Rudolf Diesel in 1893.
The diesel engine has the highest thermal

efficiency of any standard internal or external
combustion engine due to its very high compression ratio.
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Abstract: As a renewable, sustainable and alternative fuel for compression ignition engines, biodiesel
instead ~ ofdiesel has been increasingly fueled to study its effects on engine performances and emissions in
therecent 10 years. But these studies have been rarely reviewed to favor understanding and
popularizationfor biodiesel so far. In this work, reports about biodiesel engine performances and
emissions, published byhighly rated journals in scientific indexes, were -cited preferentially since
2000 year. From these reports,the effect of biodiesel on engine power, econamy, durability
and emissions including regulated andnon-regulated emissions, and the corresponding effect factors are
surveyed and analyzed in detail. Theuse of biodiesel leads to the substantial reduction in PM,
HC and CO emissions accompanying with theimperceptible power loss, the increase in fuel consumption
and the increase in NOx emission on conventionaldiesel engines with no or fewer modification. And it
favors to reduce carbon deposit and wear ofthe key engine parts. Therefore, the blends of biodiesel with small
content in place of petroleum dieselcan help in controlling air pollution and easing the pressure on scarce
resources without significantlysacrificing engine power and economy. However, many further researches
about optimization and modificationon engine, low temperature performances of engine, new
instrumentation and methodology formeasurements, etc., should be performed when petroleum diesel is
substituted completely by biodiesel.
Keywords: Biofuel,Performance,Emissions,alternative fuel

L. INTRODUCTION
Diesel engine will be the major power source for automobiles in the twenty-first century. To reduce emissions
and solve the energy crisis, designing diesel engines with low emission and less energy consumption has
always be an objective for researchers across the globe. However, with the development of new technologies,

today’s diesel engines have better emission characteristics and the: less energy consumption compared with its
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Abstract: In 1979 due 10 sudden increase

alvantage of vegetable oils as fuel is that they are non exhaustible
biodiesel on engine performance and emissions. The

in prices of the petroleum products by the supplying countries, attention was diverted to Sind out
substiture indigenous vegetable oils as substitute Suel to diesel oil. Lot of w

ork is going on different types of vegetable oils. The major

and renewable. Since 10 years, researchers are studying on the effects of
use of biodiesel leads to the substantial reduction in PM, HC and CO

entissions accompanying with the imperceptible power loss, the increase in fuel consumption and the increase in NOx emission on
conventional diesel engines with no or Jewer modification. And it favors to reduce carbon deposit and wear of the key engine parts.

Therefore, the blends of biodiesel with small content in place of petrolewm diesel

can help in controlling air pollution and easing the

pressure oit scarce resources withont significantly sacrificing engine power and cconomy. However, many further researches about

optimization and modification on engine, low temperature performances of engine

measurements, eic., should be performed when
identifying the effect of blending neem oil, ora
engine.

e, new instrumentation and methodology for

petroleum diesel is substituted completely by biodiesel. This review has been taken up for
1ge peel oil and cotton seed oil with diesel on engine performance and emissions of CI

Keywords: biodiesel, Cotton seed oil, Neem oil. Orange peel oil, Performance, Emissions, alternative fuel

1. Introduction

When you submit your paper print it in two-column format,
including figures and tables [1]. In addition. designate one
author as the “corresponding author™. This is the author to
whom proofs of the paper will be sent. Proofs are sent to the
corresponding author only [2].

Diesel engine will be the major power source for automobiles
in the twenty-first century. To reduce emissions and solve the
energy crisis, designing diesel engines with low emission and
less energy consumption has always be an objective for
researchers across the globe. However, with the development
of new technologies, today’s diesel engines have better
emission characteristics and the less energy consumption
compared with its predecessor. But, there is still lot to do
on diesel engines aimed to achieve our goal of clean and
effective diesel engine. Accordingly, research on a clean
burning fuel instead of conventional fuel is advisable, which
could not only decrease exhaust gas to a great extent, but,
also provide more options of energy sources. The use of
alternative fuels for internal combustion engines has attracted
4 great deal of attention due to fossil fuel crisis. Alternative
fuels should be easily available, environment friendly, and
techno-economically competitive. Successful alternative fuel
should fulfill environmental and energy security needs
Withouyt sacrificing engine operating performance. Renewable
resources offer the opportunity to tap local resources and
reduce dependency on fossil energy resources. Most biodiesel

oils, particularly of the non-edible type can be used as fuel in .

diesel engines. One of the promising alternative fuels
considered for diesel engine is biodiesel.

Biodiesel fuels are renewable, as the carbon released by the
burning of biodiesel fuel is used when the oil crops undergo
photosynthesis. Biodiesel also offers the advantage of being
able to readily use in existing diesel engines without engine
modifications. The alkyl monoester of fatty acids as bio-
diesel which was obtained from renewable oil and fats
materials by transesterification reaction is a good
alternative. Biodiesel can be obtained from raw vegetable oil
by transesterification with methanol or ethanol after chemical
reactions. Vegetable oils present a very promising alternative
to diesel oil since they are renewable and have similar
properties as of diesel. Many researchers have studied the
use of vegetable oils in diesel engines. This recommends the
intensive studies on the use of alternative fuels especially
renewable ones like vegetable oils and alcohols. Biodiesels
such as Jatropha, Karanja, Sunflower and cottonseed are

some of the popular biediesels currently considered as
substitute for diesel.

When biodiesel is used as a substitute for diesel, it is highly
essential to understand the parameters that affect the
combustion phenomenon which will in turn have direct
impact on thermal efficiency and emission. In the present
energy scenario lot of efforts is being focused on improving
the thermal efficiency of IC engines with reduction in
emissions. The problem of increasing demand for high brake
power and the fast depletion of the fuels demand severe
controls on power and a high level of fuel economy.
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ot of work is going on different types ol veget
0 years, researchers are studying on the ef
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it and wear ol the key engine parts. Therefore, the blends o
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oils as fuel is that they are non exhaustible and renewable. Since |
and emissions. The use of Dbiodiesel leads to the substantial
imperceptible power loss, the increase in fuel cons
madification. And it favors to reduce carbon depas
place of petroleum dicsel can help in controlling
engine power and economy. However, many further rescarches
of engine, new instrumentation and methodol
by biodiesel.

In this report combination of three bio

exhaust emission of C.I. engine. These
with diesel are taken for performance analysis and invest
exhaust gas emission decreases with increase in blend.

Keywords- biodiesel, Cotton seed oil, Neem oil, Orange pe

air pollution and easing the pressur
about optimization and
ogy for measurements. ctc., should be performec

diesels such as CSOME, NOME and OPOMLEL are taken

three biodiesels are combined to form biodiesel in proporti
igation of exhaust emissions of C.I. engine.
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L. INTRODUCTION

Diesel engine will be the major power source for
automobiles in the twenty-first century. To reduce emissions
and solve the energy crisis, designing diesel engines with
low emission and less energy consumption has always be an
objective for researchers across the globe. However, with
the development of new technologies, today’s diesel
engines have better emission characteristics and the less
energy consumption compared with jts predecessor. f3ur,
there is still lot to do on diesel engines aimed 1o achieve
our goal of clean and effective diesel engine. Accordipgly,
research on a clean burning fuel instead of conventional
fuel is advisable, which could not only decrease exhausl‘
gas to a great extent, but, also provide more opt.ions of
energy sources. The use of alternative fuels for mtergml
combustion engines has attracted a great deal of attention
due to fossil fuel crisis. Alternative fuels should be casily
available, environment friendly, and techno-economically
competitive. Successful alternative fuel should fulfill
environmental and energy security needs without sacrificing
engine operating performance. Renewable resources offer
the opportunity to tap local resources and ]'(;‘dl.llce
dependency on fossil energy resources. Most biodiesel OII.S’
particularly of the non-edible type can be used as fuel in
diesel engines. One of the promising alternative fuels
considered for diesel engine is biodiesel.

LIRMEE | November 2015, Available @ htp:/Anww. ijrmee.org

Biodiesel fuels are renewable, as the carbon
released by the burning of biodiesel fuel is used when the
oil crops undergo photosynthesis. Biodiesel also offers the
advantage of being able to readily use in existing diesel
engines without engine modifications. The alkyl monoester
of fatty acids as bio-diesel which was obtained from
renewable oil and fats materials by transesterification
reaction is a good alternative. Biodiesel can be obtained
from raw vegetable oil by transesterification with methanol
or ethanol afler chemical reactions. Vegetable oils present a
very promising alternative to diesel oil since they are
renewable and have similar properties as of diesel. Many
researchers have studied the use of vegetable oils in diesel
engines. This recommends the intensive studies on the use
of alternative fuels especially renewable ones like vegetable
oils and alcohols. Biodiesels such as Jatropha, Karanja,
Sunflower and cottonseed are some of the popular
biodiesels currently considered as substitute for diesel.

When biodiesel is used as a substitute for diesel, it
and the parameters that affect
the combustion phenomenon which will in turn have direct
impact on thermal efficiency and emission. in the present
energy scenario lot of efforts is being focused on improving
the thermal efficiency of ic engines with reduction in
emissions. The problem of increasing demand for high

is highly essential to underst
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Ab..stract: It is very important to dissipate unwanted heat generated in mechanical devices such as IC engines,
radiators, electronic IC’s etc. to the atmosphere. Extended surfaces are widely use in many engineering application
because of easy in construction, require less space, light weight. Many new techniques are adopted to improve its
effectiveness by reducing the thermal boundary layer thickness and increasing the heat transfer surface area. One of

this is perforation through fin body. Limitations of active techniques overcome by passive techniques and researchers
heat transfer. Now day’s nanotechnology is used in

find compound techniques is new emerging technique to enhance
typical cooling applications in many industries by nanostructured coatings, nano porous and nano fin over the surface.
It has high thermal conductivity (2000 w/m-k). This article provides a detailed review of heat transfer enhancement by

perforation and CNT coating.

Keywords: Heat transfer augmentation, Passive technique, Extended surfaces, perforation, CNT coating.
. INTRODUCTION ‘

The removal of excessive heat from system components is essential to avoid the damaging effects of buming or

i fer is an important subject in thermal engineering. The heat
overheating. Therefore, the enhancement of heat transter 1§ P . : ; he
transfer from surfaces may in general be enhanced by increasing the heat transfer coefficient between a surface and its
surroundings, by increasing the heat transfer area of the surface, or by both. In mostdcasesf, the aErcz: og h;a: [[;fnsfer is
increased b 'u:ilizing the extended surfaces in the form of fins atguch_cd to walls and sur a;esi xten : SUL aces are
used to enh)::ncc heat transfer in a wide range of engineering applications and offer azF;;a?]fcal rir;e]a:S l?;«n t‘ésl:x;,g ai

1 ¥
! fer surface arca. Fins ar¢ commonly applied for heat managemer . PF; "
e slied, : nelude IC engine cooling such as fins in a car radiator [ ]__[ 1.
sive surface modifications such as rib tabulators,

computer power supplied, or other BPP“C"“""sh’ od by using pas as. !
Heat transfer inside flow passagcs_rl can l?c Ct““_:::; for enhancement techniques have practical. Application for internal
i i i s. These hea : i ices, biomedical devices and heat
PmllfUSIOHS. o ﬁ"Sq_ afndl dlzgﬁfbuslion chamber liners and _clcclr.omcs C(.);)hnri c‘::::ic(f:,Techniqucs. o Beeadly
cooling of turbine airfoils, ) d by the following different Aug I Tochi 3
exchangers. The heat transfer can be increase y (iii) Compound Techniques [ iR

i i i ii} Active Techniques
classified into three different categories: (i) passive Techniques (i)

(4].
A. Passive technigues
These techniques generally use surface or 8 s
additional devices. They pr Omotc_hlghcr hcnés ti?,nincrcasc
(except for extended surfaces) which ‘also lea fer area
In case of extended surfaces, effective hca.! lrztltr:lzlmiqms as se it

; rather they v etrical modifications to the

. Ve
techniques hold the advantage over & SIC:linpul of external pOW <urface or geom
These techniques do not require a[?y' ddlr::ssurc rop. They genc_nl-_n;llly u::()mow higher heat transfer coefficients by
ulti increase in fluid P o evices. They
mately leads to an inserts OF additional d 0412

flow channel by incorporating

ificati hannel by incorporating inserts or
: ations to the flow chann orp .
omct?cnl "cuf;'(l!::?cits by disturbing or altering the existing flow behavior
er €O

' essure drop. o ‘
g lhfl 9 side of the extended surface is increased. Passive
o y direct input of external power.

ire an .
(hey do not reqt from the system itself which
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| Ab’sm'd‘ It 1s very lm[;lortant to dissipate unwanted heat generated in mechanical devices such as IC engines, radiators, electronic
IC's etc. to the atmosphere. Extended surfaces are widely use in many engineering application because of easy in construction,
require less space, light weight. This study examines heat transfer augmentation from a rectangular fin embedded with circular
p.erforatlon under natural convection compared to the equivalent solid (none perforated) fin using ANSYS 10. Fins with different
d%ametc?rs of hole and number of perforation keeping length constant are examined. The parameters considered were geometrical
dimension an.d thermal propertics of fin such as material propertics, convective heat transfer coefficient. Study showed that as
perforations INCreases heat transfer rate also increases up to certain dimension and then starts decreasing. Heat transfer
enhancement of the perforated fin increases with increase in diameter of perforation and number of perforation.

Keywords- Element Analysis, ANSYS, Heat Transfer Enhancement, Natural Convection, Perforated Fin
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The removal of excess hesi from system components is
! essential to avoid damaging efiects of overheating. Therefore,
the enhancement of heat tra i an important subject of
thermal engineering. Heat tra:::f between a surface (To) and
| the fluid surrounding it (Ts) is giver: by Q = h A (To-Ts). Heat
| transfer rate may be increased &y increasing the heat transfer
' coefficient between a surface and its surrounding, or by
| increasing the heat transfer area of the surface. In most cases,
the area of heat transfer is increased by extending surfaces.
These extended surfaces are called as fins. Fins are used to
| enhance convective heat transfer in a wide range of
| engineering applications and offer a practical means for
achieving a large total heat transfer surface area withqut the
use of an excessive amount of primary surface area. Fins are
' commonly applied for heat management  in clectn'cal
appliances such as computer power supplies or substation
transformers. Other applications include engine cooling,
condensers in refrigeration and air conditioning [1]- ;
Fins as heat transfer enhancement devices have been quite
| common. The different materials like Mild steel, Stainless
Steel, Aluminum, Silver and Copper efc. are used for making
fins. As the extended surface technology continues 10 grOW%
lew design ideas have been emerged including fins made ©

. E N d
disotropic  composites, poToUS media, mtcrrl:IPth 20
Perforated plates. Due to the high demand for llght_wel.ght’

fin size is of

tompact, and economical fins, the optimization of ;
¥eat importance. Therefore, fins must be designed to achieve
ma’.(imum heat removal with minimum material eXRendlturc
&king into account the ease of the fin manufacturing. he
Mprovement in heat transfer coefficient is attributed to t Iel
"Sarting of the thermal boundary layer _aftef nf a:n
‘?lemlption. Thus perforated plates and fins represe
*ample of surface interruption [1]-

INTRODUCTION

I\ .
RMEE | May 2015, Available @ Wﬂmﬁﬂ
L .

II. LITERATURE SURVEY

Abdullah H. AlEssa [6] Heat transfer dissipation from a
horizontal rectangular fin embedded with equilateral
triangular perforations is compared numerically using one-
dimensional finite element technique. The heat dissipation
of the perforated fin is computed and compared with that of
the solid one of the same dimensions and same thermal
properties. The comparison refers to acceptable results and
heat dissipation enhancement due to certain perforations.
Abdullah H. Al Essa et al. [8] has study and examine the
heat transfer enhancement from a horizontal rectangular fin
embedded with triangular perforations (their bases parallel
and toward the fin tip) under natural convection. They
considered geometrical dimensions and thermal properties
as parameter of the fin and the perforations. The
temperature drop is studied for perforation dimension and
space between them. The experimentation results shows
that gain in heat transfer enhancement for certain values of
triangular dimensions is increase with its dimensions and is
proportional to the fin thickness and its thermal
conductivity. They state that the gain in the heat dissipation
rate for the perforated fin is a strong function of both the
perforation diameter and lateral spacing which attain
maximum at optimum perforation dimension and spacing
respectively. With perforation it reduces the fin expenditure
of material.

M.R.Shaeri, M.Yaghoubi, K.Jafarpur [7] Fluid flow and
conjugate conduction-convective heat transfer from a three-
dimensional array of rectangular perforated fins with square
windows that are arranged in lateral surface of fins are
studied sumerically.Results show that perforated fins have
higher total heat transfer and considerable weight reduction
in comparison with solid fins. .

Wadhah Hussein Abdul Razzaq Al- Doori et al. [5] has
study and investigate heat transfer rate from rectangular fin
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Abstract-This study examines the natural convective heat transfer from rectangular fins with different forms of perforations

under natural convection. In this analysis six different forms of perforations are used with including non perforated fin. The

different forms are circle, square, triangle, Ellipse and hexagon and having same cross sectional area of 113mm’. These
perforations distributed on 3 columns cnd & sows, The parameters considered were geometrical dimension and thermal
properties of fin such as material preperties, cosiociive heat transfer coefficient. The fins are design with the help of Creo-
Parametric software. Analysis is carried our 1 dusvdesk Simulation Mechanical 2014.In this steady state thermal
analysis and temperature variations with respect jo ce af which heat flow occur through the fin is analyzed.

Keywords- Element Analysis, Heat Transfer Rute, Faiural Convection, Perforated Fin

I. INTRODUCTION

The removal of excessive heat from system components is essential to avoid the damaging effects of burning or overheating,
Therefore, the enhanceriznt of Leat transfer is an import subject of thermal engineering. The heat transfer from surfaces may in
general be enhanced by increesing the heat transfer coefficient between a surface and its surroundings, by increasing the heat
transfer area of the svrizce, or by both. In most cases, the area of heat transfer increased by utilizing extended surfaces in the
form of fins attached to walls and surfaces [1]. Extended surfaces (fins) frequently used in heat exchanging devices for the
purpose of increasing th hivat transfer between a primary surface and the surrounding fluid.

Fins as heat transfer enhzncement devices have been quite common. As the extended surface technology continues to grow, new
design ideas emerge, inciuding fins made of anisotropic composites, porous media, and perforated and interrupted plates [2].
One popular heat transfer augmentation technique involves the use of rough or interrupted surfaces of different configurations.
The surface roughness or interruption aims at promoting surface turbulence that is intended mainly to increase the heat transfer
coefficient rather than the surface area [3]. It was reported that non-flat surfaces have free convection coefficients that are 50%
to 100% more than those of flat surfaces [4]. Several other researchers reported a similar trend for interrupted, perforated, and
serrated surfaces, attributing the improvement to the restarting of the thermal boundary layer after each interruption, indicating

q in convection coefficient is even more than enough to offset lost area [3].
aa;. (;l(;; lzt-:l‘;zs‘;, the other [5] study the natural convection heat transfer from perforated fins, The temperature distribution was
f rectangular fins (15 fins) with uniform cross-sectional area (100x270 mm) embedded with different
that extend through the fin thickness. The patterns of perforations include 18 circular perforations
carried out in an experimental facility that was specifically design and constructed for this purpose.
the coefficient of heat transfer increases with perforation diameter increased.

Theyrobgervod that heat tmszﬂ r:::i a:::lamincs natural convection heat transfer from rectangular fin with different forms of
Raaid R. Jass‘?m (6] has stu .y le, and hexagon) with having same cross sectional area of 113mm?. He found that fin having
perforations (circle, square, friZie ® heat transfer rate.Kumbhar D.G, Dr. N K Sane, Chavan § T [7] has observed that heat
triangular perforation ha's maximt as compared to fins of similar dimensions without perforations. It is noted that in case
transfer rate increases with pf:rforat;m\i transfer is achieved. they also concluded that heat transfer rate is different for different
of triangular perforations optimum ea ith change in thermal conductivity. The perforation of fins enhances the heat dissipation
materials or heat transfer rate changes w1 cpenditure for fin materials also. Results obtained by ANSYS and experimentation

. [ . N
rates and at the same time decreases the ar and yogesh yenarkar [8] in this they study and examines the heat

supPOll mh (l“[er R“Pﬂl‘ v dllﬂllﬂd.hya, ﬂbhﬂy S. l‘lilaw : .
hansf . : h .Z ta] rcctangular ﬁl'lS Wit.h circular pcrfurahons unde natural convectio ; li
i on T
€T aug‘mentatlon ﬁ'om or

ined. They use Finite element analysis usi
§ - o length constant are also examine They ysis using
fins and Fins with different thlc:‘mcss[ ekesctl";(;‘f foung:]th”t as the number of perforations increases heat transfer rate increases,
transier ratc. :
ANSYS 11 to find out heat mmum in fin with 12 perforations.

Heat transfer rate is found maxi

examined for an array o
vertical body perforations
(holes). Experiments were
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Abstract

The lnqusnlfilxzatlon of the worlFl has led to a sharp rise for the demand of petroleum products. The fast depletion in the petroleum reserve and
uncertainty in supply due to political and economical reasons are causing hike in petroleum prices. Environmental pollution due to burning of
these fuels has stimulated the search for alternative fuels to petroleum fuels. High dependance on non-renewable sources presents a window of
opportunity for looking at alternative fuels. Biodiesel can be cosidered as one of the potential renewable energy sources for diesel engines.
Biodiesel can be used directly or in blended form of diesel. In the present review, reports about engine performances and emissions using
biodiesel published by journals regarding the effect of biodiesel on engine power and emissions of a four strokes compression ignition engine are

surveyed and analyzed in detail. -

Keywords: Bio-diesel,Cottonseed oil, Diesel Engine Performance, Exhaust Emissions, Optimization technigue..

1. Introduction G ;
Bio-diesel can be used as an alternative diesel fuel, is made from renewable biological sources such as vegetable oil and
animal fats. It is biodegradable, non-toxic and possesses Jlow emission profiles. The uses of bio-fuels are environmentally

beneficial.

erious problem of air pollution and effects on the environment leading to effect
h emission in diesel engine. The stringent emiss'ion norms have been an
ironment friendly. The main pollutants from diesel engines are carbon
y. The problem of increasing demand for high
d a high level of fuel economy. Because of this

Use of conventional diesel fuel causes s

- like green house, some factors in diesel fuel results in hig

important driving force to develop the CI engines more env it

monoxide (CO), hydrocarbons (HC), pitrogen oxides (NOx) an ;no I
brake power and the fast depletion of the fuels demand severe controls on p

man nnovat ve d t tack e hese [(II) ems I l, 2].
Cia]ly l‘cnewable ones like Vegetab]e OilS and

ew concept. In fact, Rudolf Diesel operated his
ansportation plays an important ro]e., the
tigated. Vegetable oils plays a prominent

he use of alternative fu.e]s espe
e fuel for diesel engine is nota n
ntry like India where mass tr
on has to be thoroughly Inves

ly produced in rural areas.

This needed the intensive studies on
alcohols. The use of vegetable oils as an alternative
first engine using peanut oil in 1911. Ina dcve-lopmg cout
Suitabi]i[y of alternate fuels for a diesel fuel engine application

‘ tole in substituting diesel, since they are renewable and are €asl

i ft
. Vegetable oils aré either edible of no'n-(?dlbleil sg[j?er:bbe
oltonseed oil, The non-edible oils are mahua oil, Jatrop aed -+ substitute
Yery much in use for cooking purpose, these €an be us | 2% pigh viscosity an
Properties closer to that of diesel but certain properties suc bstitlltcé or diesel it
2liemate fue for .1 engines. When biodiesel is l'lSB.d asa SI:lave direct impact on
ey ectthe combustion phenomenon which will i 1 na the thermal efficiency of
energy scenario lot of efforts is being focused on improving

—_—

er oil, palm oil, rice bran oil, and
ce bran and cottonseed oil (CSO) are not
CI engines. Cottonseed oil has several
d low volatility pos¢ problem when used ast ars1
is highly essential to understand the parameter

thermal efficiency and emission. In the pre’s;hnt
IC engines with reduction in emissions. 1n¢
£=4

he edible oils are sunflow

r seed oil, etc. As‘n
for diesel In
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Abstract: The depletion of world petroleum reserves and the increased envir
Sriendly. Bio-fue
alkyl esters of io

onmental concern have stimulated the
Is have ihe. potential to become alternative Juel
ng chain fatty acids derived Jrom vegetable oils
regarded as a clean alternative Juel to reduce
nsidered as alternate Juels to diesel. This review has be

en taken up
using Neem biodiesel.

- -

. INTRODUCTION

Conventional €nergy sources such as oil, coal and natural gas have limited reserves that are expected not to

emand is projected to increase by 1.5% per year from 2007 to 2030, from

st over 12,000 million tonnes of oil equivalent to16800 million tones-as overall increase of 40%. As world reserves of

ju
fossil fuels and raw material are limited, it

diesel engine without any modification. There are differe
diesel engines its reducing characteristic for green house gas emissions. Its help on reducing a
crude oil imports its supportive characteristic on agriculture by providing a new market for domes (

lubricating property that eliminates the need of any lubricate additive and it wide acceptance by ve_hlcle manufacturers
can be listed as the most important advantages of biodiesel fuel. There are more than 350 oil bgarmg crops identified,
among which only Jatropha, ongamia, sunflower, Soyabean, cottonseed, ra;l)eseed,. palm. oil and peanut ol are
considered as potential alternative fuels for diesel enginng The present study aims to investigate the use of neem oil
blend with diesel as an alternate fuel for compression ignition engine.

nt kinds of vegetable oils and biodiesel have been tested in

country’s reliance on
tic crops, its effective

A. Bio-diesel

Bio-diesel is fatty acid methyl or ethyl ester made frnm virgin or used vegetable oils (both edible & non-edil?!e)
and animal fats, The main commodity sources for bio- diesel in Indla. can be non-edible 0|1§ obtained from plant species
such as Jatropha Curcas, Karanj, Neem, Mahua etc. Bio-diesel contains no petroleum, bnt it can be blenged at any I‘evel
With petroleum diesel to create a bio-diesel blend or can be used in its pure form. Just like petroleum diesel, bio-diese]

ePerates in compression ignition engine; which essentially require very little or no engine modificati

ons because bio-
di

i just like the petroleum diesel fuel and hence does
€ = o roleum diesel fuels. It can be store.d Just 1i : : . '
notsi h]jlis propemtes 'S'g;i;atl;:gts:; The use of bio-diesel in conventional diesel f:ng1ne§ results in substanpal rgductlon
of Un.?) l‘et S;lep:ra = l!'; arbon 'monoxide and particulate matters. Bio-diesel is conmdered clean fuel since it has al-
Most R o, ct' and has about 10% built-in oxygen, which helps it to burn- fully: lt:c. higher cetane
iy 10 SApmEiEs petroleum diesel. It provides. significant lubricity
IMprovement over petroleum diesel fuel. Lubricity results of bio-diesel and petroleum diesel using industry test
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ABSTRACT

The ?f e-ii'em paper is rev te:wed on progress with the passive enhancement techniques in the recent &past
and it will be useful to designers implementing passive enhancement techniques in heat exchange. Heat
transfer enhancement techniques (passive, active or a combination of passive and active methods) are
commonly used in areas such as process industries, heating and cooling in evaporalors, thermal power
plants, air-conditioning equipment, refrigerators, radiators for space vehicles, automobiles, etc. Passive
techniques, where inserls are used in the flow passage to enhancement the heat transfer rate, are
advantageous compared with active techniquesbecause of the insert manufacturing process is simple and
techniques can be easily employed in an existing heat exchanger. In design of compact heat
nsfer enhancement can play an important role if a proper
according to the heat exchanger working condition (both
several studies on the passive techniques of heat

these
exchangers, passive techniques of heat tra

passive insert configuration can be selected
flow and heat transfer conditions). In the past decade,

transfer enhancement have been reported.

Keywords: Heat Transfer Enhancement, Divergent Channel, Bumps, Heat Transfer Rate, Nusselt

Number.

L. INTRODUCTION

stimulated interest inmethods to improve heat
ed to as heat transfer enhancementor
entional heat exchanger can be substantially improved by a number
of enhancement techniques. A great deal of research effort has been devoted to de\{elopm.g“a.pparatus ;nd
Performing experiments to define the conditions under whic.h an enha{lcement techm}c]{ue wi 1;1:Pcr:t\if§me?;
trnsfer, Heat transfer enhancement technology has been widely applied t}‘: heat ex‘; a"{getr appli g
. . nhanced heat transfer is to encourage 0
refrigerati i . Justries etc. The goal of en _ :
acmi,ratlg % al.]tomObﬂe’ = roc?rs; ;n esu ction of heat exchanger size, whlc.h generally leads to less
ca itaimo ate high heat fluxes. . 7 re driving force, which reduces the entropy
Plal cost. Another advantage IS the e the heat transfer enhancement enables heat

8neration and increases the second law €

e thermal systems has

The development of high performanc :
heat transfer 1s refe

fansfer. The study of improved
intensification. The performance of conv
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fficiency. In addition,
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?o::::la::l:m ﬁ:;lgﬁalllcat transfer enhanced techniques have simultancously bcpﬂ developed for the i
ption, mat saving, size reduction and pumping power reduction. The effe of divergent channels is a good way to promote
the flow mixing in channel ﬂmjv. When if we use divergent channel then we get flow' difference means low pressure drop it is also
called pressure recovery. By using bump in the divergent channel it can help us to increase the heat transfer enhancement and bump
surface present the highest performance of the heat transfer enhancement. The bump surface act as extended surface (fin surface) and
the main purpose of extended surface to increase the heat transfer rate, The advantages of the divergent channel with internal Bumps
are fluid mixing is more as compared to cylindrical pipe, pressure drop is less and boundary layer separation occurs as well as the heat
| wransfer coefficient increases 25 to 35 % as compare to plain divergent channel. where inserts are used in the flow passage to intensify
the heat transfer rate, are advantageous compared with active techniques, because the insert manufacturing process is simple and these

techniques can be easily employed in an existing heat exchanger.

& technology, Maharashtra,

improvement of energy

Keywords -Heat transfer enhancement, Divergent channel, Bumpf‘-l}lé&t transfer rate, Heat {ransli‘ep__coefﬁcient.

[ INTRODUCTION ,

The development of high performance thermal systems has stimulated interest.in methods to.improve heat transfer. The study of

' improved heat transfer is referred to as heat transfer enhancement or intensification. The performance of conventional heat exchanger
can be substantially improved by a number of enhancement techniques. A great deal of research effort has been devoted to developing
apparatus and performing experiments to define the ‘conditions under;which an enhancement technique will improve heat transfer.
Heat transfer enhancement technology has been widely ‘applied to heat_exchanger applications in refrigeration, automobile, process
accommodate high heat fluxes. That result in reduction of heat

industries etc. The goal of enhanced heat transfer is to encourage or nodat
‘Another advantage is the reduction of temperature driving force, which

 exchanger size, which gcnf’:’;ﬁllj"leads to less capital cost

reduces the entropy
| Generation and increases the second law e he |
' smaller velocity, but still achieve the same’or even higher heat tran:
corresponding to less operating cost, may be achieved.

Use of divergent channel: .

_In the divergent channel, the plumes produced are greater and not stabl

lead to thy {‘]bcal increase of Gr/Re. Therefore, stronger interaction with the neig
a1l . + enhancement in the heat transfer.

ion of flow can effectively lead to the local decrease of Gr/Re.

complicat.éah w structure. This'leads to a El'ﬂ‘:ate" il lerat
In thé convergent channel, it is on the contrary. ¢ accelerd ; 3
the converg! i tween plumes are found. This leads a less enhancement in the heat
d the acceleration in the convergent make the average Nusselt

The plumes produced are smaller and ‘stable. No -interactiorl}s be |
| transfer. However, the deceleration flow in the divergent channel an onve
numberS approach the results of the parallel plate channel, especially when the Reynolds number is higher.
W d divergent channels for heat transfer because of it is a good way to promote the flow mixing in channel flow also if
€ use gent char drop it is also called pressure recovery also the new concept we
fer enhancement and bump surface present the highest

use divergent channel then we get flow difference means low'presBics
channel it can help us to increase the heat trans ent
Lot as artificial surface act as extended surface (fin
The advantages of the divergent channel with

using bumps in the divergent | :
performance of the heat transfer enhancement. The Bumps surface it can also called
f extended surface 10 increase the heat transfer rate. _
pressure drop 1s less and boundary layer separation occurs in

surface) and the main purpose © e .
internal bumps are fluid mixing is more as compared to cylmdrlcal pipe,
divergent channel which will help in heat transfer.

| fer enhancement technolo .
All these advantages have made heat trans g p——" i hat exchangerapliatons. Forshel) and

i nology is one 0 . L et )

:]l:l]be heat exe haqgers, tl}e tube Enscrrtt ::gll:nolog additional exchangers can often be avmgled and thus ggmﬂcant_cost saving becomes
e rFtroﬁt situation. With tube msch o becor;leS older, the resistance to heat transfer increases owing fo fouling or scaling. These
possible. Furthermore as a heat exChanl emical industries and marine applications. In this case the heat transfer rate

problems are more common for heat exchangers used in ch

ﬁd law efﬁéiéﬁé}. In addition, iﬁé'hcat transfer enhancement enables heat exchangers to operate at
' or sfer coefficient. This means that a reduction of pressure drop,

e. In addition, the acceleration of flow can effectively
hboring plumes and vortices are observed and form a

gy attractive in heat exchanger applications. For shell and

691 www.ijergs.org
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