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Abstract— : The Engine cylinder is one amongst the main automobile parts that is subjected to
warmth variations and thermal stresses. So as to chill the cylinder, fins area unit provided on the
surface of the cylinder to extend the speed of warmth transfer. By doing thermal analysis on the
engine cylinder fins, it's useful to grasp the warmth dissipation within the cylinder. The principle
enforced within the project is to extend the warmth dissipation rate by victimization the invisible
operating fluid, nothing however air. we all know that, by increasing the extent we will increase
the warmth dissipation rate, therefore planning such an oversized advanced engine is extremely
tough. The most purpose of victimization these cooling fins are to chill the engine cylinder by air.
The main aim of the project is to investigate the thermal properties by varied pure mathematics,
material and thickness of cylinder fins. Transient thermal analysis determines temperatures and
alternative thermal quantities that fluctuate over time. The variation of temperature distribution
over time is of interest in several applications like in cooling. The correct thermal simulation
might allow essential style parameters to be known for improved life. Presently Material used for
producing cylinder fin body is atomic number 13 Alloy A6082 that has thermal conduction of
110- 150W/mk. we tend to area unit analyzing the cylinder fins victimization this material and
conjointly victimization atomic number 13 alloy 6082 and Graycast iron that have higher thermal
conductivities.
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l. INTRODUCTION

h the exhaust and cooling system, we have a tendency to
area unit creating cylinder wall as a integrated wall consists
of cylinder liner, heat barrier and engine block. In gift state
of affairs the IC engine technologies area unit works with
either 2 strokes (or) four stroke of linear displacement of the
piston that execute the four processes, like suction,
compression, growth and exhaust. During this project I1C
engine, which is ClI engine is meant with six strokes that's
throughout the fifth stroke the water is injected into the new
cylinder through water gadget (steam valve). The water is
reborn into vapor that is extract throughout ensuing stroke
(sixth stroke). One of the foremost challenges in engine
technology nowadays is that the imperative would like of
skyrocketing engine thermal potency. Within the 1st
approach, the warmth lost from the four-stroke diesel cycle
absorbs by water, it's a further power, when exhaust stroke
of the piston within the same cylinder. During this approach
steam use because the working fluid for the additional
power stroke, also as extract power, the additional stroke
cools the engine & removes the warmth by cooling. This
make the engine lightweight Associate in Nursingd
charitable a calculable potency. The piston during this sort
of six stroke engine moves up and down sixfold for each
injection of fuel. There area unit 2 power strokes. One with

fuel, the conflicting with vapor. H2O is inject into the
cylinder when the fatigue stroke, and is rapidly turned to
super heated steam, that cause the water to enlarge 1600
times its level and forces the piston down for a further
stroke. This method conjointly claims to cut reverse fuel
expenditure by four-hundredth. A cooling system conjointly
serves to maximise meter charge potency by plummeting the
temperature of the indict throughout ingestion. It may be
enforced in multi cylinder engine conjointly. 1.1. DESIGN
CONCERNS So as to style a plate, many calculations have
to be compelled to be created also as analysis. The
combustion pressure and combustion heat flux 1st have to
be compelled to be determined. victimisation the
combustion pressure, the wall thickness will the be obtained
when that the warmth transfer calculations have to be
compelled to be created so as to work out the scale and
variety of fins to produce ample cooling for the plate.
Finally, the bolt analysis needs to be performed to make sure
adequate strength and stop ruinous failure. When these
calculations area unit performed, Associate in Nursing
applicable material for the plate needs to be determined that
meets sure criteria, mentioned within the constraints section
to follow.

Il.  DESIGN CONSTRAINTS
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One amongst the most constraints is that the plate be
designed for Associate in Nursing operative vary of up to
ten,000 rpm. The plate conjointly needs to have a complete
height but 3 inches so it will match into a weed-eater. It
ought to conjointly not be terribly significant, since weed-
eaters have to be compelled to be carried around. The plate
needs to be designed for a compression magnitude relation
of 5 to at least one. The plate ought to even be styleed with a
design issue on strength of a minimum of a pair of. Of
course, the plate ought to even be cheap to manufacture and
will be factory-made employing a metal casting method. the
assembly run of the weed-eater plate are Associate in
Nursing initial amount of 100,000. 1.3. STYLE
ASSUMPTIONS So as to alter the planning of a plate, many
assumptions may be created. The plate may be shapely as

being centrosymmetric regarding one plane. Also, the
plate may be shapely to work at a thermal steady state. The
plate stress analysis may be performed for static steady
state. The fuel employed in the plate could be a gas-oil
mixture. However, to alter the plate, it may be assumed that
the two stroke engine operates employing a stochiometric
air-fuel mixture, excluding the oil. Finally, the engine are
operated with forced convective cooling victimisation fins.
The air is at tenOoF with a speed of 10 mph. To alter the
planning method even additional, it may be assumed that the
plug, bolts, gasket, and muffler may be purchased on an
individual basis from freelance contractors. Thus, solely the
half numbers and seller sheets have to be compelled to be
obtained for this style project

IIl. . BACKGROUND DATA OF TWO-STROKE ENGINES

Two-stroke engines area unit employed in a large kind of
areas. the most usages area unit in field and garden
instrumentation, dirt bikes, mopeds, jet skis, little outboard
motors, guided model planes, and so on. Most two stroke
engines use spark plugs to ignite air-fuel mixture. Engineer
was the primary to create a high-speed, light-weight two-
stroke engine that ran off of hydrocarbon. Most motors
before that used gas like alkane series to work. Daimler’s
invention, that he received a patent on Gregorian calendar
month sixteenth, 1883, was conjointly the primary motor to
utilize a hot-tube mechanism. This mechanism was
essentially the precursor to spark plugs. Two-stroke engines
have become less and fewer standard and can possibly get
replaced at intervals ensuing few decades principally thanks
to environmental issues. The rationale behind this is often
that they burn oil and conjointly output quite great amount
of unburned fuel thanks to the essential style principles.

IV.  INTRODUCTION TO CAD/ CAM/ CAE

2.1. INTRODUCTION TO CAD/ CAM/ CAE: The Modern
world of style, development, producing therefore on, during
which we've got stepped can’t be notional while not
interference of laptop. The usage of laptop is such, they
need become Associate in Nursing integral a part of these
fields. within the world market currently the competition in

not solely value issue however conjointly quality,
consistency, availableness, packing, stocking, delivery etc.
therefore area unit the wants forcing industries to adopt
trendy technique instead of native forcing the industries to
adapt higher techniques like CAD / CAM / CAE, etc. The
attainable basic thanks to industries is to possess prime
quality product at low prices is by victimisation the pc
assisted Engineering (CAE), laptop assisted style (CAD)
and laptop assisted producing (CAM) originated. Additional
several tools is been introduced to alter & serve the
necessity CATIA, PRO-E, UG area unit some among
several. This penetration of technique concern has helped
the makers to a) Increase productivity b) Shortening the
lead-time c¢) Minimizing the prototyping expenses d)
Improving Quality e) Designing higher product CAD:
Computer Aided Designing (Technology to create, Modify,
Analyze or Optimize the design using computer. CAE:
Computer Aided Engineering (Technology to analyze,
Simulate or Study behavior of the cad model generated
using computer. CAM: Computer Aided Manufacturing
(Technology to sketch, manage or manage the operation in
mechanized using computer. 2.2. NEED FOR CAD, CAE &
CAM: The usage of CAD CAE & CAM have modified the
overlook of the industries and developed healthy &
customary competition, as might reach target in lean time
and ultimately the merchandise reaches market in calculable
time with higher quality and consistency. Normally read, it's
semiconductor diode to quick approach and inventive
thinking
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3. FINITE ELEMENT METHOD Finite component
methodology (FEM) is additionally referred to as as Finite
component Analysis (FEA). Finite component methodology
could be a basic analysis technique for breakdown and
subbing sophisticated issues by easier ones, getting
approximate solutions Finite component methodology being
a versatile tool is employed in varied industries to unravel
many sensible engineering issues. In finite component
methodology it's possible to come up with the relative
results. In the gift day, finite component methodology is one
among the foremost effective and wide used tools. By doing
a lot of process analysis the approximate answer will be
improved or refined in Finite component methodology. The
fundamental areas that need to be perfect for finite
component methodology include: 1. Matrix pure
mathematics 2. Solid mechanics 3. Variational strategies 4.
laptop skills In Finite component methodology, matrices
play a very important role in handling sizable amount of
equations. The procedure for FEM could be a Variational
approach wherever this idea has contributed considerably in
formulating the tactic. FEM/FEA helps in evaluating
sophisticated structures during a system throughout the
design stage. The strength and style of the model will be
improved with the assistance of computers and FEA that
justifies the price of the analysis. FEA has conspicuously
inflated the look of the structures that were engineered a few
years past. 3.1. GENERAL DESCRIPTION OF FEM to
accumulate an answer for a time downside by FEM, the
procedure follows associate orderly step by step method.
The step- by step procedure is as follows: Discretization of
the Structure: the primary step involves dividing the

structure into components. thus appropriate finite
component ought to be accustomed model the structure.
Selection of a correct interpolation or displacement model:
Since the displacement answer isn't illustrious specifically
for a posh structure beneath any given load, we tend to
assume associate approximate answer. The assumed answer
should be straightforward and will satisfy the convergence
needs. In general, interpolation or displacement model ought
to be in polynomial type. Derivation of component stiffness
matrices and cargo vector: From the second step, stiffness
matrix [k (e)] and cargo vector P* (e) of component e is
resolved from either equilibrium conditions or variation
principle. Assemblage of component equations to get the
general equilibrium equation: Since the structure is split into
many finite components, load vector and individual
component stiffness matrices ar organized during a
appropriate manner. From this, the general equilibrium
equation is developed as [K]eo = P Where [k] = assembled
stiffness matrix @ = vector of nodal displacement P = vector
of nodal forces for the entire structure Solution for unknown
nodal displacement: The general equilibrium equation is
changed so it's appropriate for stipulation of a selected
downside. When the stipulation is changed, the equilibrium
equation is diagrammatical as [K] ¢ = P Computation of
component strains and stresses: Since ¢ is understood,
component strain and stress ar computed victimization
necessary equations.Comparator is a circuit that output is
binary information depending upon the comparison of two
input voltages here the comparison in between analog
voltage and reference voltage. Analog voltage is greater than
reference voltage, and then comparator output is logic “1°.
The comparator output is logic ‘0’, when analog voltage is
less than reference voltage. Comparators are effectively
used in analog to digital (ADC) converters. In analog to
digital conversion process [1], the analog voltage is
converted in to samples for getting accuracy. Those samples
are given to set of comparators in order to achieve
equivalent binary

V.  RELATED WORKS

In comparator circuits to reduce power consumption the
Power gating technique is proposed. In this technique,
circuit operates in sleep mode by switching off the current in
circuit. Power gating has is presented. The proposed
comparator is designed by using power gating technique.
Using this technique power and delay is reduced.
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VI. BACKGROUND OF STUDY

The circuit diagram of the single tail comparator shown
in Fig 3. The single tail will be VDD. When CLK= VDD ,
Mtail NMQOS transistor is in ON position and M7 and M8
PMOS transistors are in OFF position now the OUTN and
OUTP output nodes are discharge depending on the INN
and INP input voltages. When INP>INN, M5 PMOS
transistor will turn ON because of OUTP discharges more
speed than OUTN then the output at OUTN= VDD and
output at OUTP=0. When INP INN voltage, drain current of
the transistor circuit.

Initially FEM methodology was used for under structural
mechanics issues however over the years researchers have
with success applied it to varied engineering issues. it's been
valid that this methodology will be used for different
numerical answer of normal and partial differential
equations. The finite component methodology is applicable
to 3 classes of boundary worth problems: ¢ Equilibrium or
Steady State or Timelndependent issues ¢ Eigen worth
issues * Propagation or transient issues Various applications
of FEM: 1. Engineering science Structures 2. Craft
Structures 3. Heat conductivity 4. Geomechanics 5.
Hydraulic and Water Resource Engineering 6. Nuclear
engineering 7. Bio-Medical Engineering 8. Mechanical
Engineering 9. Electrical Machines and magnetic force
Advantages of FEA/FEM 1. Non-linear issues ar simply
resolved. 2. many forms of issues will be resolved with
straightforward formulation. 3. Reduces the prices within

the development of recent product. 4. Improves the standard
of the top product. 5. lifetime of the merchandise is inflated.
6. fast development of recent product 7. High product
responsibleness. 8. Product fabrication method is increased.
Disadvantages of FEA/FEM 1. Extreme facet ratios will
cause issues. 2. Not compatible for open region issues. 4.
FEA SOFTWARE — ANSYS 4.1. INTRODUCTION TO
ANSYS ANSYS stands for Analysis System Product. Dr.
John Gloria Swanson was the founding father of ANSYS
Iragi National Congress. within the year 1970. ANSYS was
supported so as to ascertain a technology that facilitates
many companies/industries to reckon or simulate analysis
problems. The screenshot of ANSYS program is shown in
Figure a pair of. ANSYS could be a all-purpose finite
component analysis (FEA) code package that's extensively
utilized in industries to resolve many mechanical issues.
FEA could be a methodology of fragmenting a composite
system into little items referred to as components. The
ANSYS code carries out equations that regulate the
performance of those components associated solves them
leading to an overall description of however the system
works integrally. The obtained results ar displayed

1500

Tabulated the results:

TEMPERATURE | ALUMINUM | GRAYCAST |
| ALLOY 6082 IRON

00 | 73399 70.643

1000 | 15192 144351

1500 | 22938 11843

Heat Mux or thermal Mlux = the rate of heat energy transler
through a given surface. The Sl resulting component of heat
tempo 15 joule per second, or walt. Heat Mux s the heat rate
per component ares. In SI units, heat flux s deliberute in
|W m:| Heal rate 15 2 scalar messure, whale beat fux 18 a
vectorial capacity. To describe the heat flux at a coavinced
pomnt n space. single takes the preventive case where the size
ol the surface becomes infimtesimally diminutive.

VIl.  CONCLUSION
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Comparison of three double tail comparator circuits being
done. All the circuits simulated by using cadence design
tools 90nm technology with the supply voltage of 0.6 volt.
Using the power gating technique, power consumption and
delay is reduced in the proposed double tail comparator. The
proposed double tail comparator consumes less power and
delay is also reduced compare to previous comparator
circuits. Due to additional NMOS transistors there is an
increase in area. The comparator circuit used in analog to
digital converter structures, sense amplifier, operational
amplifier and pre defined amplifier.
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