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CFD ANALYSIS OF SOLAR ABSORBER PLATE

"M Bhagavan Rao, "MR. Mirea Shoeb Ahmed, *Mr. Sd khaja naimuddin, M, A Abdullal aafag
***% A ssistant Profisssos, Mechanical Engineering. Shadsn College of' Engitieering & Techriohogsy. Hyderabad, ndiv, 500 008

Abstract: Solar enevgy is becoming an altemative for
the limited fossil fuel resources. One of the simplest and
most direct applications of this energy is the conversion
of solar radiation into heat, which can be used in water
heating systems. A commonly used solur collector is the
fat-plate, Solar flat piate collectors are used for domestic
and indusirial purposes and have the largest commercial
apphication amongst the various solar collectors, This is
mainly due to simple design as well as low mamtenance
cost. A ot of research has been conducted in order 1o
analyze the absorber plate operation and improve it
elficiency.

An atternpt is being made 1o analyze the solar absorber
plate using the Computational Fluid Dymamics (CFDY) so
B 10 simulue the solar sbsorber plate for bemer
undersianding of the heat wansfier capabilities of the
abgorber. In the present work, Fluid flow and beat
transfer in the absorber panel are studied by means of
Compatational Fluld Dynsmics (CFO) The conjugate
heat transfer pheaomenon berwesn absorber and water is
moeled wsing salid works CFDr software, The analysis
wins cimred out Lo investigate e e fect of material, moss
flow mte, riser position and riser shape. The solar
radiation heot transfer 5 not modeled. The geomelric
model and fluid domain for CFD annlysis s generated
using Solid works few simuolation softwoce,  Grid
generation is accomplished by solid works Meshing
Software. The numerical results obinined using the CFD
sedtware for copper and aluminum For same boundary
conditions bas to be analyzed for different design
consl et uns

Keywords:  CFD Analvsis,  Solar
Efficiency. Radiation, Salid Works

ahsorber |:I|H|:l:a,

I INTRODUCTHON

Solar enlleciors are Key components of active solar-
heating systems. They gatber the sun’s energy, transform
ils radistion into heat and then transfer that heal to o uid
[(usually water or airl. The solar thermal energy can be
wsed in solar water-henting svstems, salar pool heaters,
ad solar space-heating svstems. The sides and bottom of
the collector are inselared te minimize the hesl loss.
Sunlight passes through the cover and sinkes the
phaarher plate, which then heats up, comverting solar
enerey indo heit energy. The heat 15 transferred 1o the

waler passing through the rsems atiached o the absorher
plate. Absorber plates are most commonly pained with
"selective coatings” which absorb and trap heat betiar
than any other ordimary black paini. Absorber plates are
usudily made of metal—ivpically either copper or
aluminum—because both of them are good heat
conducters. Copper is Lhe more expensive, but i betier
when it comes to resistance from corrosion. In locztions
with an average available solar enerpy. Mt plate
colleciors are siped approsimately at one-lalle one-
square foot per gallon of one-day’s hot water use.

I order 1o increase the heat transler rate of the system,
we can make wse of different tvpes of augimentation

methods.  Avgmentation methods incluce acive and
passive methads with the latter being the most widely
used

1, COMPUTATIONAL FLUIMD DY MNAMICS
AFFROACH

Computatiomal Tuid dysanics or CFD is the analysis of
syatems  movelving  Nuid  Oow,  bea  ransfer  and

associoted phenomena such & chemical reactions by
means of computer-based smulation. The technique s
very powerful and spans o wide mnge of indusirial and
nan-indusirinl application arcas. Dynsnaics of Nuids are
governed by coupled non-lmear pastial  differential
equations, which are derived from the basic physical
lwws of conzervation of mags, momentum, and energy.
Analytical solutions of such equations are pessible only
foe very simple flow domains with certain ssumpiions
imicle about the |'.Il'|:l-|1ltl1-lE'5. afl the fwids wmvalved, For
conventional  design  of  equipment, deviess, and
struciures wsed  for comrelling fAuid Aow  pabiems,
designers hawe 1o rely upon empirieal farmuloe, rikes of
thumb, and experimentation. However, there ane many
inherent problems  with these conventional desion
processes. Empirical formulae and rules of thomb are
extremedy specific to the profdem at hand and are not
globully usable because of the nondineaiity of the
pavernimg equahons. For example, & rule of thumb for
designing an aircrafl wimnge may not be npplicable for
designing a wing mounted on a mong car. as the
upstream Tow conditions are completely differert for the
two configurions,
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EXPERIMENTAL INVESTIGATION OF PRESSURE DROP
CHARACTERISTICS ACROSS RECTANGULAR CHANNEL
USING DETACHED RIBS

lAbdul Rahman, 2Ravinder Nilanker, 3Mohd Sohail, 4K, Venkatesh, SMirea Shoels Ahmed

'Aasistant Profiesser, Mechanical Engincering, Shadsn College of Enginecring & Techmolog
*Mssistant Professor, Mechanical Enginecring. Shadan College of Enpieering & Technnlopy,
"Assistant Professor, Mechonical Engineermg, Shadm College ol Enginsaring & Taichausloyuy,
fAgsistant Profisssor, Mechanical Engineering, Shidan College of Engineering & Technology,
*fssistant Professor, Mechunical Engineering, Shadan College of Engineering & Technologs

Abstract: In the present day 8 is very necessary to find
heat transfer chamcteristies of heat exchanger, heat
exchanger a5 an important appliances widely used in day
to day life, like in industry, home appliances, gag turhine,
transportalion, power production, i aircrafi ele, the
improvement of heat transfer performance of hest
exchanger can be done by using insertion of vores
RENErAOrs noross rectangulsr channel, The experimental
study is conducted to examine the pressure deop
chamcteristics across rectanpulor duct with differen
peometrioanl configuration of detached ribs, Detsched
Ribs a8 wortex penemiors are inserted 9" in a
rectangulor duct baving different aspect ratio (AR) of
14,18, 336 The effect of width, pirch ratio (F/H) of
inserting vortex generalor, Mow direction and aspect
rmfio of duct are examined for Reynolds mumbers (Re)
based on hydraolic dismeter of rectangular duct Dh, and
i is i the range of S04 to 2404680, The results shows i
pitch to height ineredses friction factor mtio decrepses by
28.98% | il Reynolds number increases , B.34% time
friction factor ratie increases | if aspecl mtio increases
friction factor ratio decrease by 80,00%, The experiment
i3 repextad for different AR of vortex generators 1.4,1.8.
3,36, picch mativ (Ph), width 16.07mm, |2.5mm,
T3mm 6.2 5mm, for different Be = B00D, 12000, (60K,
2D, 24000,

Kevworils: Rectangular Dueet, Detached Ribs, Pressure
Crop, Vomex Gengrator, Aspect Rario, Friction Factor
Ratio

1. IHETRODUCTION

Heatl exchangers are wsed in almost all the mdisilal
planis, transfer of bol Mwid to cold and vice veisa | use of
heat exchenger & abere from olden days o G date and it
will be continued, the principle is same from olden days
to nill today but there are changes in the use of
technigues, and in future for better heat transfer

Fvclerubid, [ndio 500 OUE
| l‘:l-"l]\.'l'.lbud. India, SEHE (G8
lwdenibad, nfia, S00 008
Hyderabad. [ndia, S0 008
+ Hwderkad, India. 500 008

enhancement and 1o improve pressure drop vortes
generators s on obstacle in heat exchanger will be used.
Most industrial engineers and resenrchers focus on
iH\'E‘EIi?ﬂliHH the heat {"\il:']t."ll'lyl:rﬂ Iecnuse of their wide
use in industry, channel flow has get more imponance in
engineering industry beeause of their application, the
channels may be rectangulier, square, triangular, circular,
fan eircular, trapeaoid, and polygonal. In this paper, we
are using rectangular channel to achieve effective
cocling and more compactiness, detached ribs are used as
vortéx generators, the esperimeninl resull for detoched
ribs for different configurafions are shown, the influsnce
of prch to height ratio, aspect ratio of vortex generator
for differeni Reynolds  pumber and  pressure  are
discussed.

K. Yongsiri, p .Eciamsa-ard, k. wongchare, 5. eiamsa-
ard {20131 In this paper researcher hawve taken the
incline detached-ribs with different angle of anacks(®)
0%, 15%, 30%, 45", 60°, 75", 105", 120", 135", |50°, 165"
with different Reynolds range from 4000 to 24000 for
heat transfer, pressure loss, themmal performance and
compare with the attached ribs of B = 90, In CFD results
al inclined riks at 0

=6l"and 1207 heat transfer, thermal performance factors
are high thon  the odther =clined pibs. In fow
struchere sind

tempersture field for Beynolds number 4000, inclined
detached ribs of angles 437, 607, 75°; 90°, 1057, 120°,
135" 1507 creale more recirewlstion 2one afer the ribs
and alzo at the angles 0°, 157, 307 and 165" we can't find
recirculation pone, resull include thot mediom angle of
alack pive belter mixing of Nuld. AmpanBoonlos 2014
Researcher use the 30° V-shaped baffles as the wortey
generlor placed on the doubie side of the thin with plale
amcl without plate o perform eal wansfer and thermal
performance inoa square duct, here 307 V-shaped vores
generator are inserted diagonal Lo the square for different

WA
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STUDY OF ERECTION SEQUENCE OPERATIONS OF A
BOILER IN THERMAL POWER PLANT
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Abstract; This project is mainly abous the study of
operations that are held during the construction of a
boiker, The serics of activities that are carried out in a
power plant are discussed in this project. By this project
we can get an idea of how the cument techniques and
mechinical operations are vsed practically. The boiler is
& steam generaling equipment, the steam thus produced
in the boiler was processed further to convert it into a
clectrical power. The steam processing requires water
and coal 25 3 main row materal, The water is circulated
mside the tubes and the eoal is used as a fuel for buming

L INTRODUCTION

A boiler or stesm penerator is a device wed w0 create
slewn by applying heat energy to water. Although the
delmitions are somewhat flexible, it can be said that
older steam generators were commaonly termed boilers
and worked at low to mediun pressure (7— 2,000 kPa
or 1-290 psi) bat, ot pressures abowve this, i is mone
wsunl ta speak of 0 stenm genertor.

A boiler ar steamn generator is used wherever a source of
steam s required. The form and size depends on the
gpplicetion: mobile steam engines such a5 steam
lr¢omatives, portable engines and steam-powered road
wehicles typicalty wse a smaller boiler that forms an
integral part of the vehicle; siationory sleam engines,
industrial installations and power stations will usually
bave n longer separate steam penerating  facility
eonnected to the poini-of-use by piping. A motable
axception ¢ the steam-powered fireless locomative,
where separstely-generabed geam s fransferved fo 3
receiver {lank} on the locomative.

Types of generator unit used in conl fired power plants:
The stenm generator or boiler 15 an integral component
of a steam engine when considered as a prime mover,
However it needs to be trenied separately, as fo some
extent o vamely of penerator types can be combined with
a varieny of enging unils, A boiler incorporates a frebox
or fumace in order to bom the fuel and genemte heat,
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Fig 1.1 steam generstor [compancais of prime mover)
The generated heat 15 fransferred to water to make stearn,
the process of boiling. This produces snturated sieam at a
rate which can vary according 1o the préssure above the
boiling water. The higher the furnace temperatore, the
faster the steam produgction. The saturnted steam thus
produced can then either b used immediately o produce
power vim & turbiine and alternaoe, or else may be
further superheated w0 a higher temperatune, this notably
reduces suspended water coment making a given volume
of steam produce mvore work and creales @ grealer
temperature gradicnt, which helps reduce’ the polential io
form  condensation. Any  remaining  beat in the
cambustion gases can then cither be evacuated or made
to pass through an economiser, the role of which i 1o
war the feed water before it reaches the Boiler,

Types ol bailer

‘ire-lube boiler

For the first Mawcomen unginl: of 1712, the boiler
wig little more lorpe brewer's kettle installed beneath
1 ywEr Ch linder. Hecause the |."I1LLII'I|:"$ pOwEr Was
derivied from the vacuum |:-|'|.l|.|uL'|.-|.'| |'.|:.- condenzation of
thee steam, the reguiremienl was for large volumes of
steam b very low peessure hardly more than | psi (6.9
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Abstract:  This  paper  presents  controlling  of
mechatronics system using rermote operated, This system
has a special feature of smant video transfer and capture
feature. The images are transferred 1o the menitor by the
surveillance syster, The system is always controlled by
the remote operated by buman.The remote controlled
mechatronics system is aim to use in the situation ke
rafural calamities, (o inspect and navigate from remote
tecation and collect the video without wires, IE Just by
throwarg from window the ball can sead ihe images
inside the room and alzo can navigate the video ball from
oave room 0 another room o leok for people. This is
perfcct  for changeable lighting  conditieons.  High-
resplution security cameras have additional lght sensors
on thelr digital chips. Thie includes sugment the
effective image quality, These cameras are effectual anby
with high-resolution monitors. Small in size and Simpler
to - setup, The Wireless digital cameras give sharper
effects. In video ball the encoders are given a5 an input
and the decoders are the oulpul. The progom is given to
the system il transinits by the tmnsmitter and the monior
rective the images by receiver, The wireless video
frarsmit the signal and at remote bocation e live video
isstied to inspect the arcas where are accessible and non
aecessible,

Keywork-— Remote controlled Mechatronics system,
Video surveil lance system, Video ball, Microcontraller,
Encoder, Decader,

I INTRODUCTION

Observing or mmalyzing o particular site for safety and
liviriess '|'.-|.|r|':|r.'|hE: e known s uidr.'ﬁ =|.|rl.rl:i||nr'.-¢¢.
Security znd crimie control concerms are the modivating
fnetors for the  deployment of video swrveillance
cameras. Video  surveillance camerss are ued in
chopping centers, public places, hanking institutions,
companies gnd ATM machines. Mowadavs, researches
experience contimusus. growth in network surveillance.
The reason being s (ke insahilily ncidents that are
kappening all peound the world, Therefore, there is a
peed of @ smart surveillance system for intelligent
momitoring that capiures data in real tane, transanils,
processes and understands the information relwted 10

those monitored. The video datn can be wsed as g
forensic tool for nfler<¢crime inspection. Hence, these
systems ensure high level of secunty at public places
which is usually an extremely complex challenge hence
video surveillance systems have become more popular,
Video surveillance  svstems  have wide range  of
applications like traffic monitoring [1] and human
activity understanding [2]. Presently, the surveillance
svatems  used  requires  constent  human  wvigilance,
However, the humans have limited abilities (o perform in
real-time which reduce the actual usabiliy of such
surveillance syslems [3-3]. Also such  surveillance
svsterns are oo rediable for réal time threat deéfection.
From the perspective of forensic investigation, a large
amodnt of vides data obtained from surveillance video
tapes need 10 De analveed and this sk s very tedious
and

error prone for @ human mwesngator [6:-9]. To overcome
this drawback, owomatic video pnalvsis system s
developed that continuously monitors a given situation
and reacts inreal-time [ 10]. The proposed system Fas an
ability 10 sense intrusion and respond 1o i i real time,
The location recopnifion technology fias been so far
studied and developed mainly with single interesting
object for trecking human and things., mobile asset
management, securily and ee. Such location recognition
techrolegy provides accuracy in interior space witlin
two b three meters without ohsiacles, bl with obstacles,
lorger range of ¢rror is sppeared, thus research for
t‘veml;nilEﬂrl of more scowrmle interior  location  has
conducted, Mot only that, interest in logation recognition
of multiple abjects in epvironmenl iz incressed, pol in
enviranment with single object location recognition. The
rE'L||.|'rrEm-&nI [ch] FI."' walid niges is VETY impqrt.'-lnd at the
viden 'GI."iL'IJriI:. survail bnnee svslem, Thus, ressprch in
vidan  durval] lamnee 5‘.:,-5]&11% Hrg |1:uFtid55|:ip|Fnur_l,r ﬁ:ld
asgorinted 1o imnge analyzing snd processing, pattern
recopnition, signnl  procesting, embedded computing,
andd commanication, In this paper presenis the working
of remate contralled mechatronics system,

E LITERATURE SURVEY

D. Kolier, K. Danitlidis, H. H. Magel @5 discussed in
Muodal-bazied objest tracking in monocular sequences of
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Abstract: Mow a day’s electricity is most needed facility
for the human being. All the conventional energy
resources are depleting day by day. So we have (o shift
from conventional (o non-conventional engrgy resources.
Iy this the combination of two energy resources is takes
place i.e. wind and solar enecgy.

In this proposed system, we have designed a Advimce
Hybrid Iowerter System, This System uses two Sources
ter charge baitery.

We see many people using inverters these davs which
proves that its necessity has been increased in the current
pears. A Hybrid inverter & similar to a normal electric
miverter bul uses the energy from bwo different sources (o
charge battery such o8 Solar and Wind Energy.

An inverter helps in converting the direct current into
alterngle current with the help of solar power or Wind
mill Fower. Direct power is that power which runs in ong
direction inside the circuil and helps in suppdying curmeril
when there is no elestricity. Direct currents are used for
snal| appliance ke mobile ¢ plones, MP3 players, [Pod
gte. where there Is power stored in the form of batiers. In
case of allemative corrent it i the power that runs back
ond forth nside the cicwil. The  allermale power &
generally wied for house hold appliances. An inverter
helps devices that run on [XC power to run in AC power
50 that the user makes use of the AC power. If you an
thinking why to use sobar inverler insiead of the nomal
eleciric one then il is because the solar one makes use of
the solar energy which is available in abundant from the
Sun aird is cleon and pollution free

1. IMTRODUCTION

Hybrid Power Gemeration Sysiem wsing Wind and
Solor Energy

Hybrid energy system s the combinalion of two energy
sources for giving power fo the kad, [n sther woed it can
defined as "Energy system which iz fabricated or
designed to exiract power by nsing wo enengy sounces is
called as the hybrid energy system.™ Hybrid enerjy
system has pood reliability, efficiency, less emission,
and lower cost. In this proposad system solar and wind
power is used for generating power. Selar and wind has
pood advaniages than other than any other none

convemional erergy souwrces. Bath the energy sources
have greater availability im all areas, It needs lower cost
There 15 no need o find special location to install this
Syklem,

A Solar Energy

Solar energy is that energy which is gefs by the radiation
of the szun. Solar energy is present on the  earth
cordinuously and in abundant manper, Solar engrgy is
fréely available. It doesn’t produce any gases that mean
it is pollumion free. i affocdable in cost, It has low
maintenance cost. Only problem with solor svslem i
cannot prodece energy in bad weather condition. But it
hos greater efficiency than other energy sources. IUenly
needs initial invessment. It has fong life span and has
lowver cimission.

ik, Wind Energy

Wind enenzy is the energy which is extrivcted from wind.
For extraciion we gse wind mill, 1 1% rerewable EEIRY
sources. The wind energy needs less cost for gencration
of electricity. Maintenance cosl is alse less for wind
energy system. Wind energy s present almost 24 hours
of the diy. Il has less emission,

Initial comt 35 alse less of the syatem. Gengration of
electricity from wind is depend wpon. the speed of wind
flowing

A Hybrid energy system. or hybnd power, usually
consists of two or more renewalle energy sources used
togather to provide incronsed svstem efficiency as well
ns greater balance in enéergy supply.

The key to cost reductions of ihis order is, of course, the
right sor of support for innovation ond develspment -
something that has been lacking for the past and,
arguably, is still only patchy at present. Research and
development efforts in solar. wind. and cther renewable
energy technolegies are required to continue Ffor:

s miproving their performanee.

o estiblishing techniques for aceoeately predicting their
sl pasd

« reliably inteprating them with other conventional
EENEraiing SouTtes

Advamtapes of Hybrid System

According 1o many rencwable energy experts, & small
*hybrid* electric system that combines home wind
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Abstract: Cylindrical prescure vessels are widely used
for commercial, under water vehicles and in serospace
applications. At present the outer shells of the pressure
vessels are made up of conventional meals like steels
and aluminium alloys. The payload performance’ speed/
operting runge depends upon the weight, The lower the
weight the better the perfonnance, one way of reducing
the weight is by reducing e weight of the shell
structure, The use of composite materials improves the
performamee of the vessel and offers a significant
wmount of materisl savings. Morcover, the stacking
secuenes is very crucial 1o the strength of the composite
material. This Paper involves various objective functions
such s orientation, composition and buckling load.
Canister is a cylindrical pressure vessel used to store and
launch a misaile. The matrix and fibre. reinforcement
wied are Epoxy resin and gloss fibre cloth, The design
considerations are 30 bar {intemal pressure} and 5 bar
{externnl pressure] External pressure causes buckling
and buckling analysis ® also performed. Theoretical
eileulations re done o find out the inclination of piles,
filber fraction foe maximum strength, The Comparicons
are made fow two different approaches ie. the finite
elenwent model and the theoretical model. A 3-D finite
element malysis i buill wsing ANSYS-Workhench
software into considevation, for @afie and buckling
analysis on the pressure vessel. Safe design is known hy
comparing  the. factor of safety of theoretical and
analysis,

key Words: Composite material,  Shells,  Fiber
ariendation, composition, Critical Pressure, Buckling

1. INTRODUCTION

Missile is an object capable of being projected, usually
with the intent of striking some distant object. All the
mare especially, a missile is gencrally 3 weapon that i=
self-propelled in the wake of leaving the siarting gadget,
As it were, inissile s a rocket propelled weapon mended
o convey an unstable warhead with awesome exactness
at fast. Missiles are tough, wvery much developed
machines. Be that az it may, in light of their size, weight,
and mass, they are not that simple (o deal with nor are

(L]}

missiles indestructible. Most missile harm is, sadly, an
afereffect of smprudence and poor dealing with
rehearses, To decrease the likelibood of harm, missiles
are shipped, stoved and hendled with unique equipments.
Affirmed containers, canisters, and dealing with pear's
furmish most extreme missile secarity with keast taking
care of by wark force. The missile compartment utilized
belonchund was of top kind {bag) containers. This kind
of compariment bas exiensive contact territory al the end
locale. 50 W is imperative that the producer needs to take
outrageaus care in delivesing this compartment with 1o
warpajte at the end district. Else there will be a leakage
of gas from the hole created due 1 warpage. In this
manner the assembling turns out @ be more
unpredictable and more cosily, Missile 5 8 question
equipped for being anlicipated, as & rule with the purpose
of striking some far off protest. All the maore especially,
a misile is typically & weapon sl is sell-propelied in
the wike of leaving the storting gadget. As such, missile
is a mocket-propelled weapon intended 1o convey a
hazardous warhead with extraordinary exaciness at rapid.
Missiles are durable, all around developed machines. In
any case, due 10 their size, weight, und mass, they are not
that simple to denl with nor ane missites indestruciible,
Mast missile harm is, shockmgly, o consequence of lack
of regard and poor taking cane of practices. To lessen the
likelihood of harm, missiles are <hipped, =owed and
handled with umique equipment’s. Affirmed containers,
cantsters, and dealing with hordware's fumish most
extrame missile wellbeing with least taking eare of by
work force,

i LITERATURE REVIEW

A missile is damaged shockingly because of carelessness
and poor dealing with practices, A published paper,
“Design and Analvsis of n Storage Container used in
Missile" by Prudvi Raju. Devarapalli, Venkata Ramesh
Mamilla, designed a container which is used [or
transportation and storage of missile, To decrease the
possibiliy of damape. missiles are shipped, sored and
handled with affirmed missile containers. Endorsed
comtainers, fumish preatest missile safety with |east
taking care of by perseamel. This makes the design and
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Abstraet- This experimental stedy is fo investigate the
effect or influence of pedestal vonex generator on ane
wall ol rectangular duct an the flow performance. The
effects of geometrical parameters of pedestal vortex
generutor and aspect ralio of duct on friction factor ratio
have resulied in Reynolds pumber which is based on
hydraulic diameter of the rectangular channel in the
range S000 1o 240608, The factors which are varied for
wartex generalor were pitch ¢ height ratio of vortex
gencrator (phy ond aspect matios of vortex generators
(A} Yorfex generator numbers were also. varied on wall
at axial locations, Esperirmental results reported for
aspect ratio 2.8, 5.5, 7.3 and 16 of pedestnl wortex
generator and piteh to height ratio (Ph) 4.8,12, 16, And
800 to 24000 is the range of Reynolds number.
Experimentally investigated that the friction focler mtio
increswes with increase in Reynolds number and Friction
factor mtio increnses with decrease in pitch to height
ratio. For pedestal vortex generator with aspect mtio 2.8
and height #Bmm the results were, For pitch 1o height
ratio (=16 frction factor ratio for 8000 Reynelds
number & 37.02% less than the friction factor ratio for
the Hevnnlds number 24000, So it is clear that fidction
factor ralio incresses with increase in Reynalds nunibes.
And for Reynolds number 20000, pitch to height miio
(Eh) =0 friction factor ratiois 21_14% grepter than pitch
to height rasio (Ph)=16 so we can say that friction factor
ratio increases withdeerease in pitch to height ratio.
Keywords: Pitch 10 height eitio, Aspect mtio, Pressure
drop, Hyvdraulic diameter, Podesials

1. INTRODUCTION

There ure many wees in engineering processes in which
we come aoross addition or remowal of heat for this 1o
Mappen we use heat exchange equipment's in wide
applications of engineering. Flow in channels gains more
attention because of their uses in heat exchangers, In

thannels we use vortex pemerators which obstruct the
flow and produce vortices due to These vorices heat
transfer mte is enhanced. There zre many vpes of vortes
generators which are used in channel fow and the mo
often used are ribs, wings and winglet pairs. And for
these vortex generators there are many number of
methods to mise the coefficienm of heat transfer
Commonly wsed methods are active, passive and
compaund methods. But here we are ming passive
methad in which no extermnl power is used bur we make
use of geometry of surfice which is main factor in
passive method, where as in netive method we use
extermal power ke mechanical equipment’s, surface
vibration electric or scoustie Nelds. The methad which
makes use of both active and passive method is named as
compousd method. In passive method the main faciors
which raises the heat transfer rate mainly depends on two
important things one is disturbing thermal layer and
mixing of bulk fluid, This disurbanee in the presence of
roughness elements will raise the heat transfer rte by
producing 8 bowndary  layer which i thinner 1han
wwlisturbed thermal boundary layer. Mixing of bulk
Muid increases the heat mamsfer rale and because of
vartices produced due 1o disturbance reduces thermal
gradignt in the ceiter and it mainly on side wall Fegion of
the channel. This can be achived by using vortex
genErala,

The metled which uses vorles generators o raise the
heat  wansfer rale &5 mamed a5 induced  vorbex
enhancement technigue. The wortex  pencrators  are
mainly divided into four fonns on the basis of their
geomelry. Rils, winglet pairs. delta wings and delta
winglet pairs,

Wortex penerators which disturk the flow ond produce
vortices which further increase the heat transfer mie snd
these shapes of vorex penemdory are effler be cug or
punched. And these vortex generators are affached to the
surface of the channel which is io be roughened. These
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Abstiract

The mnin aim of this paper is to analyze the impact of
roller burmishing operations on the work materkal, which
5 a cold- working, non-metal removal and  plastic
deformation process, Swiface finish has & positive and
prodenged effect on the fumctioning ef the machined
parts. In this work roller bumishing is wed to get a high-
gqualty  surfoce fnish on  dilferent materials ke
aluminium, copper and brass,

A fest rig was set wp on a center fathe to conduct
experiments. The surface finish of the reller burnished
exlindrical surfaces was examined for the soft materials
like aluminium, Copper and akso for hurd materials |ike
Brass. The optimum values of fead, speed, and depih of
penetration were suppested by conducting a number of
experiments. varying one-factor-at-a-time  holding the
ather paramelers constant. Mumber of passes of the tool
was alsl the Factors under study for the optim ization.
Smee all the factors are independeant, varving one-facior-
gt-n-time and keeping the rest constant method of
expermnental  optimization  techaiiges  will ot give
accurale results either for the main effecis or any
infericlions peesend. AL same time it s nol possible 1o
viry mure than one facor at a tme experimenally,

1. INTRODUCTION

Surfice Roughness:

The surfaces of engineering components will -provide
link between manufacturing mnd their function in use,
Provision and  long-term  keeping  of  specified
characteristics of maching parts greatly depends on their
surface quality. The main cause of machine failures
{8050 e weenr of contact surfaces in maing pers, Wear
resistance of rubbing parts can be improved by reducing
the inilial wear of components. In this line, it is better
privefice o moke (he shiding Surfaces with a roughness
eqqual to that of wom-in parts.

In teday’s production of machines and  instruement
components, finishing processes are Bécoming mone od
maore imporiant. Increasing nitention is being paid o the
guality of the surface linish obtained. Surface finish is

Page 64

important mot only as an appearance il also has a positive
prolonged cffect on the functioning ol maching pars,
Burfice finish &= a chamctenstic of amy  machined
surface. It is sometimes called as surface texture or
roughness. The advantoges of good surtiice finish are:

» Ciood surface finishes inorease the wear resistance of
the two work pleces in an assembly,

o Cipod surface finishes hove cosmesic affect o make
the parts look good.

» Good surface finish permits the proper fundion of
static and dynamic Qering m hydraulic and Pneumatic
equipment

o Good surface
capacity, tool life.
o Cipod surface finishes increase the corrosion and
Fatigue life of the components

Surfsce  rougliwess  is  penerally  defined s the
imegulantics, which are inherenl in e production
process left by the manufaciuring tool.

Seime factors are

&  The inarks el by the ool

¢ The finer stucture due 1w the earng of malerial
during mischining,

o The debris of built=up edpge.

o Small irregularities in the shape of the 100l tip,

Poor surlace finish may neutralize the effect of
toleramces angd requinre more power o opemie the
machines, Hence surfaee finish has vital role in
machining process.  The components  manufachured
withowt good surface finish miy mesull in fumerous
problems, Increased wear on moving siressed  parts,
Excessive stfess concentralin gite Thus,with a view io
elimimaie the obeve probloms, 4 good surface fimishing
process is required.

i, LITERATURE

Burpishing

Burnishing is nlso ealled o5 chip less finishing process. It
coid works the metal surlzoes |.2':| i-'l|='|.ilh"i1l-g the forces thar

exceed  the wield spength of the material  thraugh

finishes merease the load carrying
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ABSTRACT:A bumper is a shield made of edeel,
aluminum, rubber, or plasiic that is mounted an the froat
and rear of o passenger car, When a1 Tow speed colligion
oceurs, the bumper system absorbs the hock 1o e
of reduce damage 1o the car.. The erash humpar iz 5
campiient associted with the safety of passengar and
autontive engine and related components.

Belter and Improved design is a continuaus ProcEss o
creale better components with improved performance
tha the existing ones. A new or betier component is one
which ix more econpmical in all respects such as cost,
performance, and aesthetics and 50 on.

I the present work the PYC made automaotive bumper &
studied  thoroughly and the  section properlies are
evilumed.  Various fiber reinforced plastic designs
considered Tor theamalysis on the basis of providing
betterflexuralrigidity at very moderste change in the
weight of bumperwere proposed. The cross sectional
arcn and mechanical properties are caleulated along with
the Nexural Agidity of designs. Finite ehement anilysis is
camied out on these designg to select a befter and
commercially feasible desipn, The proposed  design
model has been fabricated and pested.

L, INTRODUCT IO

The bumper is one of the most impostant pans of a car,
which can be found at the rear-most and fiont-most
parts, The car bumper is desipgned 1o present oF reduce
physical damoge 1o the front and rear ends af [assETE T
motor vehicles in low-speed collisions.  Automobile
bumpers are not typically designed to be structural
components that would significantly contribute fo
vehicle crash worhiness or occupant protection during
front or rear collisions. It is not a safety fearure inended
to prevent or miligate injury severity 1o occupants in the
pissenger cars. Bumpers are designed 1o prareer the
hood, trumk, grille, fuel, exhaust and vooling systemn as
well as safety related equipment such as parking fghts,
headlarmps and taillights and rest of 1w vehicle in fow

— Page 56

speed collisions. When bumpers are poorly desigried,
these car body panis sustain most of the damage in
parking-lot collisions and ether low-speed impacts

Basic lunction of bumper -

The function of the bumper is to aborb crash. energy
without significans damage 1o the bumper itself 2nd no
dumage to the vehicle's front or rear end. The bumper af
wehicle is o firesl elenwns, which pereeives Uw fron:
impaet in the most common crses ol automohile
accidents Generallyioday's bumpers are made with a
reinforcement bar of steel, aluminum, or plastic with a
plastic cover. The swstemn includes crash absarhing
mechanisms  that compress  on  impact, such  as
polypropylene foam or plastic honeycomb, The most
cffective bumpers are positioned with disiance between
the reinforcement hir and the viehicle's sheet metal, |1
belps the wvehicle wistnin tremendons impaict - while
preventing the safety systenis from being damaged.
However, it can reduce the mpury  of possengers
especially during high speed mpacis. Car buripers can
be damaged in accidents, For low speed collisions of
Vokimth or lower bumpers are intended 1o protect bady
parts such as, hoods trunk lids, snd bimps from Iosing
their functions. Bumpers are designed 1o plaatical by
deform at the time of collision uhder the specds. S0 a% lo
absorh the crash energy and profect automotive by and
the rest of the vehigle.

A LITERATURE REVIEW

Stephen HHamid Razi s M Dudley 1999, [1], Have
carvied oul study of composite material. In a compasite
material imder lension or compression leading, a damape
zone (M) is developed in front of ¢ notch P (o
Bailure. Recent research indicates that the DZ. manifests
itself in the form of strain-softening material behavier,
This describes a generalized analysis method based on o
bilinear strain-softening materisl liw combined with 1
damage zone model {DZM) to predict residual strength
of thinskin honeycomb  sandwich  struciures with
damage such as holes and slots. This methed was
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ABSTRACT Aerospace engines and land bosed Gas
turbines operades at very high temperntures which are
made with mapleninls  which can  withstand  high
temperstures such as Mi- based or Co-based superallovs
To increase the efficiency of engime by increasing
working bemperature, however superalloys are used for
ongine  companants meeds  to protect from high
temperatures. The thermal barrier coatings (TBCs) gives
E'l.:ll.'-!ﬂ pru,:lh:-:.'l:i-:_:-n. {Hi] hiEh 1¢|11F|I:|.:|lun'_1: and also i i EELgy
to apply on blades and engine components. A TBCs of
150 m thick on a gas turbine blade will lead to an
increaze of 150 — 2000 C in the operating temperatures of
the s turbine However, furiher i:|.1|.'||ir||H i nacesLry to
prodect the TRBC and underlying supesalloys from high
tempemiures air film cooling is one of the best way cool
the tudsine blades ensily. I'or this purpose, fing holes
drillimg on the surfoce of turbine blades is reguired
Laser drillina ol these TBC/superaliovs muwli layer
svatem is best method than other existing lechniques.

Comvenlional drilling methods are not possible
or diffeeull 10 use for drilling of verv small and fine
holes, Laser drilling does not involve tool wear and it (s
easy 10 dkill the bare and ceramics conpted superalloys.
Plasma spraved thermal barrier coatings (TBCs ) consist
of partially dabilized zirconia a5 a tep coat and NiCrAlY
s bond coat, deposited on o nickel based superalloy
nconelINT18)  substrate osed for  laser  drilling
experiments.Different thickness of TBCs, (500 & 600

m) on Zmm thick IN718 superalloy and doun thick
[N718 superalloy used for this study. A pulsed Nd: YAG
Laser{ = 106  m) with a focal kength of | 2mm and
using differend pulse widihs and pulse energy were used
for drilling,

During laser deilling, maserial removal in genernl
pcowrs by vaporiztion and  expulsion of mollen
malerial. The energy required 1o remave material via melt
gjection or expulsion of molen material s about one
bwelith for INTIE and one thind for Zr020f that reguired
o vaporize the same volumeln this project we
mvestemled the amount of specific enerey reguired 10
remowe the material from mel ejeclion and vaporization
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mechanisms. And compared with theoretical values.In
addition, all meallergical charscerstics of mieres, viz
extent ond nmature of spater, recast a@ul heat-affecied
zong have been evaluated

I INTRODUCTION OF THE LASERS

The increasing demand for processing of advance
materials like superalloos and other matenals which ans
difficuli-to-process by conventionally  snd  the
availability of high power lasers have stimulpted interest
i pesearch and related 1o laser
manufaciuring.  The almeady  existing  loser-based
operations such as baser cutting, laser welding, kaser heot
treatment and rapid prototyping have already found their
way into actual manufacuring shop Moo, In addition,
the applications of lasers in surface alloying, cladding
nnd H_l:l.?ilh!.é: i offer  fha -e!lu;'illng possibiling  of
producing new  matenels with novel propertes. The
inereasing inserest in e use of lnsers for manu fBciuring
can be atiributed to the several unigue sdvantages |issed
below, which are genericolly appleable 1o i antive
range of materials processing applications. The materials
that can be processed using laser ranges from mictals and
alloys o inorgame as well as organic nan metals and
composites, The  promdnent  laser  based  materials
processing applications are bricfly discussed below.
Laser Cutting

Laser Drilling

Laser Welding

Lazser Cladding

Lazer Alloying

Rapid Prototyping

Laser Marking

Laser Hardening

Laser Glazing

I.II:'-'IL' II.'ﬂF|I1I.I.'I'I!
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ABSTRACT- Many people with dizabilities require
positioning of the feat and stability at the ankles, which
is achieved through the use of an ankle-foot orthotics
(AFCR).  Models  corrently in wte are bulky,
uncomforiable, amd hard to purt on especilly for
pediatric patiends. These patients visibly have trouhle
walking as their oversized shoes, necessary for the
insertion of the AFO, get in the way. The goal of this
research is 1o design a AFO 1o solve the cusreit issuas,
The design 15 constructed with many considerations
token into account, Finally, structure is modeled in Creo
{Fro-E) software and saved in IGES format, Then the
mendel is imported i Ansys sofiware for amalyzing
virious stresses, at last manuficloring process takes
place with the help of 3D printing,

1. INTRODUCTION

The Ankle-foot-tithotics (AFOs) is extemally applied
assistive devices thal are prescribed to the patients with
neuromscular  dysfunctions in order to  improve
abnormal lower limb motor funetions, AFC s are miainly
used o control the range of mation of the ankle joint, 1o
compensate for the muscle weakness caused by different
motor newren diseases, 0 improve the gait functions
during post-operative sapes and to oplimize the
efficiency of walking,

Different types of AFO's are wsed 1o treat different
dysfunczions, Each type of AFO's has its characteristic
fmction. However, AFCYs with same function can have
different designs that differ in materinl, geometry,
additicnal mechanisan and componems which affect the
comiont, cost of AFD and oxypen consumption of
patients.  Additionally, recent advances in  different
'Icl.'hnuh,g:.-' arens, swch as 3D manufacluning,  three
dimensional (30} scanning and CAD-CAM {(compuier
aided design-computer aided manufacturing) have ked 1o
v dedigns and manafacturing methods for AFO"s. The

LEIE S

ebjective of this projedt &s o provide a design, analyze,
and monifacture of APQ's.

2 LITERATURE SURVEY

First of all, it would be beneficiol to desceibe arthoses
and prosthesis concepts that are mostly confused with
each other, Briefly, orthoses are bruces 1o support
dysfunction of a body part, while prostheses are ariificial
parts to replace a mizsing body pard. Prostheses are
devices  far  externnl  and  indernnl  wse.  External
prostheses, such as prosthetic legs or prosthetic breast
form  used  after  mastectomy  (Lake, Ahmad, &
Dobrashian, 2013). can be emploved far cosmetic and
also functional amns with the developments in prosthetic
technology. On the other hand. interral prostheses. soch
as arlificial knee joinds (Guo, Moo, & Wan, 20067 and
catgract lenses (Hews & Troscom, 2008) are deviees
which are surgically implinted within a body,

Orihoses wre assistive deviees that are used 1o align,
protect and assist limbs or body parts besides supporting
o tremt deformities. Orthoses c¢an be used for
neurological  conditions,  injuries  and  congenital
deformities. Orthoses are desizned as standard or castom
made forms from an individual mold in the shape of
patient’s foot, Orthoses can be divided into two classes,
e, 1) standard orihoses for peneral use and i) custom
mide orthoses that are presenibed for more complex
conditions. Orthoses are wsed for lower extremity
(Moizan & Cantin, 2016). upper extremity (Belda-Lois et
al,, 2006), and spine (Hofinain et al, 20048), Lower
extremity orthoses have a wide mnge of vse that are
designed for hip, knee and arkle joints" immobilizations.
They reduce energy consumplion and pain as sssisting
the gait and improving e postire. Development of
lower extremity orthotic fechnologies and new materials
fead to new designs gnd maneficturing methods, and
ilso aifect seloction criterla of orhoses,
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ABSTRACT—The main aim of the work is the
treatment that is 1w be given to enhance the surface
propertics of the fibers in wiew of oldaining beter
imterfacial reaction between the matrix and the fiber of
the composite, which in turn enhances the mechanical
properties of the laminate on the whole. The work also
fecuses on the effect of alkaline soluticn treatment om the
fibers. Numbers of lamirates are prepored with different
soaking time to be able to subject them to varioms fest
imethods.

Key words: Alkali treatrient, Matural fiber, laminate

i. INTRODUCTION

Currently, many research projects are devoled 1o the
utihization of cellubsse-tused fiberg ag reinforcement for
piastics. Hivwever, these fibers are mainly composed of
cellulose, hemi- cellulose, and lignin. In order ta expand
the use of cellulose-based fibers for composites, it is
uzeful o have the information on fiber characteristics
and facors which affact perfarmance of thefibers

P. 1. Roe, M. P. Ansell in ( 1985),

[1] studied the behavior of the jute fiber. Raw jute fiber
has been incorporated in o polyester resin mateix to form
uni- axially reinforced composites containing up to 60
vel % fiber, The tensile strength and Young's modulus,
wink of fracture determined by Charpy impact and inter-
leminar shear strength hive been measured as a function
of fiber volume faction. Derived fiber strength and
Young's modulus were caleulaied. Polyester resin forms
an intimate band with jute fibers up to a volume fraction
ol 0.6, above which the quantity of resin is isaiTicient to
wel fibers completely. He compared properties of jute
and glss fibers, and on a weight and cost basis jute
finers are scen @ many respects 1o be superior o gloss
fibers as & composite reinforcement. Jule fiber forms an
intimate bond with polvester resin, and can fully or
partielly replace glass fiber withoul entailing the
introduction of new technigues of composite fabrication,
A K. Mohanty, Mubarak A, Khan,
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G. Hinrichsen in (1998).]2] investigated on surfice
modifications of two varieties of jute fabrics, i e. hessian
clath {HC) and carpet backing cloth (CRC), involving de
waxing, alkali treatment, evancethylation and graiting,
were made with 4 view to their use as reinforcing agents
in  composites  based on @ biodegradable
polymericmairix, Dipa Ray, B Sarkar, A K Rana and
M.R Bose in (2001)]3] investigared the effect of allali
treatment of 3 alkali (Moah) solution for0, 2,4, 6 and
8 bat 307,

Joung-Man Park. Son Tean Crang, Byung-Sun Hwang,
K. Lawrence e Vries in (2003),[4] investigated on
interfacial evaluation of the untreated ond treated Jure
and  Hemp fibers  minforced  different  matrix
polypropy lenc-maleic anliydride pudy propy lene
copalymer (PP-MAPT) composites by micromechanical
technique combined with scoastic emission {AE) and
dynamic confact angle megsurement,

Thi=Thu-Loan Doan, Hanoo Brodowsky Edith Mader in
{2006),[5] studied the thermal, dyramic mechanical and
aging behavior are critical issues for the application of
Juiefpalypropylene compesites

HMM.A, Bushed, M. A lskam and F. B, Rizvi &
(2006).[6] experimented on natural Bbers such as Aax,
hemp, te, kenall In the research work, jute fiber
reinforced  polypropylens  motels  composiles  were
developed by hot compression molding technique wilk
VATV process pammicbori. such as fiker condition
(untreated and alkali treated), fiber sipes (1. 2 and 4 mm)
el percentages (5%, 0% ard 15% by weight), An
attemnpl was made by U, 5. lshiakul, X. Y. Yang, YW,
Leong, H. Hamada, T. Semba, and K. Kitapawa in
{200°7.07] at increasine bath teuehness and rieidiee by
sinulneows toughening andreinlorcement.

E. Smhal,5.K. Rout PK. Barlai in (200719 al
together treated the jule fibers with argon cold plasma
for 3,

|0 and 15 min, Structural mecromolecular parameters of
unireated and plasma treated fbers were imvestigated
using small angle X-ray scattering (SAXS), and the

A
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Abstract- The popularity/usage of Lomposites  has
increased recently in the nerospace, automobile and
deferce industries due to their Jower produstion costs,
light weight, higher fracture toughness, low thermal
EXpansion, corrosion resistance and better contral over
the thermo- mechanical properties. The demand for
improved  performance of these stroctural materials
makes il necessary 1o evaluste these materials under
wial loading. Fiber-reinforced composites shaw Siroay
anisotropic mechanieal hehavior due o their fiber
orientutions, These orientations cause a vari ety of failure
mechatisms, which are more complex under axial
loading conditions. In these work the stress, strain and
deformation valie has been evaluated to know the beiter
understand and  belavior of laminate of different
unidirectional fiber orientation  under plane  stress
conditions using MATLAH and ANSYS software. The
graphical representations have been made 16 anderstand
behavior of GFRP compaosite materinl,
Reywords-Matlab, Ansys, GFRP, clissical laminate
=

LINTRODUCTION

A Compusite Mulerials

Uhver 93% of the libers used in reinforced plastics are
gloss fibers, as they are inexpensive, eisy to man Feture
and possess high strenpth and stifTness with respect 1o
the plastics with which they are reinforced. Their low
density, resistance to chemicals, isulation capacity are
olher bonus characteristics, although the one major
disadvantage in plass is that il is prone to break when
subyjected 1o high tensile stress for o long time,

Therefore, data on the effects of moisture on retention of
the mechanical properties of GFRP during long term
environmental exposure are crociad for them fo be
utilized in owldooe applications. The environimenial
siress cracking characteristics of GFRP were studied
using fracture mechanics samples under constunt tensile
loa  and  water  environment. Far  GFRP  the
characteristics of erack length a3 8 function of exposure
time. Duictile aramid fibers seemed 1o project the glass
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liber reinforcement from stress cracking due to higher
chemical resistance and complex failure mechanisms, In
wldition 1o the prediction of load transfer in the Joing
stress analysis was conducted 1o investigate the effect of
bonded on the peel and shear stress distribution in the
adhesive. The main objective of this work s [}
investigate the effects on {lexural sirength of GFRP
camposite materials subjected i bvdrathermal aging and
its lite predication by mathematical modeling. ln this
work. the effects of environmental ageing on retention of
flexural propenies of GFRP are studied and fualitative
correlation 10 between  results  from ageing  and
accelerated ageing is discussed |1 )

L LITERATURE SURVEY

To understand the iysical changes that take place at the
bonding imerface between the filires matriy, 12 o is af
prime importance due 1o its link 10 the stress Iransfer,
distribution of kead und it also governs the damape
sccumulation & propagation]|]. Work describe the
development and mechanical charcterization of new
polymer composiles comsisiting  of glass  fibre
reimforcement. eposy resin and filler materials such as
TiD2 and ZnS. Esperimental [2]. The classical
lamination theory is very imparteet in analysis of
laminate because it will predict the stresses, sirains,
forces  and  moments relationships  with  seasonable
aeeniracy . The compesite materipls re witlely wscl i
military aircrafi. eivil aircraft, space and automobile
applications, ANSYS 11 software is used for analysis af
composte laminate. First onfer chear siress deformation
theory is used for the analvsis of lominate in finite
element technique [3]. The mechinical properties such
as tensile, flexural, compression and lmpact properiics
are studied as per ASTM  standards. From  the
Experimental amlysis, il wos observed 2005 ach
reinforced polymer composite is having betier tensile
strenglh in comparison with oiher ash percentnges [4].
desired properties by reducing the weight ag much as
possible [6]. The objective of this msearch was to fain &
better understanding of tensile propenies of epoxy resin
compasites: reinforced with glass fiber. The effect of
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ABSTRACT;The  obgeciive 1o desipn Heating,
Ventilation & Air conditioning (HYAC) system for a
commmercinl Building, with simultaneously cantrols its
temperatuere, humidity, cleanliness, proper distribution,
noisa level, hent load calculation, fresh air, exlaust, ducy
design, pipe design, equipment selection and lwyout of
sccegsories such as indoor and outdoor unit of the
project. Cooling lond will be calculated on E20 fom,
Indeed, today the emphasis is no more on understanding
air conditioning ‘produsts’ but on creating “soluions’
and not just solutions, but ‘customized solutions’ thal
suit specific eooling peeds of specific business and
establihmeidy

Every mir-conditioning application has its own special
needs and provides its own challenges. Airports, hotels,
shopping mally, office complexes and banks need
uniforn comfort cooling in every corner of their
sprawling spaces and activities inmi'-.ling computers,
electronics, sireraft products, precision manufacturing,
comnimunication networks and operation i hospitals, In
fact puany wreas of programming will come to halt, so
air-conditioning is no longer a luxury but an essensial
part of maodern living.

With reference to the building plan and requirement of
the case problem air-conditioning load is estimated for
seasonnl conditioning. The project i carried out on
“Deesigning the HVYAC system for a Shopping Mall”. Ta
provide human comfort, it is very essential 1o maintain
steady temperature at public places like malls,

LINTRODUCTION

HVAL (heating, ventilating, and air conditioning: alse
beating, ventilation, and air conditioning) is the
technology  of indoor and wvehicular environmental
comfor, W goal Is %o provide thermal comfort and
acceptable indoor air quality. HVAC system design is a
sub discipline of mechanical engineering, based an the
principles ol thermodynamics, Muid mechanics, and heat
transfer. Refrigeration is sometines added to the Nelds
abbreviation 15 HVAC&R or HVACR, or vemilating is
dropped s in HACR (such as the designation of HACR-
rated cireuit breakers). HVAC is important in the design
of medium to large industrial and office buildings such

@ skyserapers and  in marine  enviroments  such
25 aquariums, whese safe and healthy building conditions
are repulated with respect o temperature and humidizy,
using fresh air from outdoors.

Ventilating or Ventilation (the V.in - HVAC)Y s the
process of “changing” or replacing air in any space 1o
provide  highindoor  air  quality which  involves
temperature control, oxvzen replenishment, and removal
of moisture, odors, smoke, heat, dusd, sirbome bacieria,
and carbon dioxide. Ventilaion removes unpleasant
smefls and excessive moisture, introduces outside air,
keeps intevior building air circulating, and prevents
stagnation of (e interior alr,

Yentilation includes boih the exclange of air tn the
sritsade as well as circulation of air within the building, Tt
is one of the most imporiant factors for mainteining
pceeplable indoor air quality = buildings. Methods for
ventilating  a  wilding may  be  divided
e mechanical/foreed and natural types.

2 LITERATURE SURYEY

L1 Types of Air-Conditioning Syvstems

4Ll Commercial Air-Conditioning  According To
Applications

212 Industrizl Air-Conditioning

Abr Conalitioning System
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ABSTRACT; Friction welding is used in many fields
bechuse the procedure s easily automated and it is
passible to weld similar and dissimilar materislslt ean
be used o weld the materials which can not be welded
by resistance welding dee 1o electrical and  heat
conductivily. One of the biggest incentives for choosing
friction welding as joining process is that it allows vou fo
combine  dissimiler  materials, Other  conventional
welding deesn’t allow the joining of different materials,
but friction welding does.

Friction welding provides & strong bond without the use
of bolts and/or screws or the edditional of extra weight
from fillers, Friction welding 1ends to clean the surface
between the materials- removing any debris or dirt. This
uwssally eliminates a need o prepare the two joining
surfaces prior to the friction welding process.

In this research the material which is selected &t cannol
be weld by resistance welding and arc welding due 1o
high conduetivity and it cannot be welded by friction
welding ot normal werking parameters due to low cp-
efficient of friction, but by contralling the paramcters it
i= possible o weld with equally good tensile strength and
other meclanical properties. Hence this research mainly
conceirates on, The suitable friction welding poramcters
likeRPM, friction pressure.frictional time.and quenching
miedium for the material by friction welding to attain the
reiired hardness and tersile strength. Further, statistical
analysis software like minitab is used ta predict the
optimal process parameters for basis of taguchi annlysia,

LINTRODUCTION

Friction welding machine (FWM) were utilized in
different fields in light way that methadology was
effectively robotized & it was conceivable to weld
relative & unmistakable materials. It tends to be utilized
to weld materints which can't be welded by obstruction
welding because electrical & warmth conductivity, A
stamdout  amongst  other main  theusls  for picking
peunding welding as joining process was that it stipends
combining particilar materials. Ceher ordinary welding
doesn't permil joining  various materials, ved contact

welding does. Contact welding gives o solid bond
without utilization hooks or possibly serews or extr
additional weight from fillers. Contact welding tends 10
clean surface between materials-expelling any parbage
or sgil. This all else fails disposes 2 need to b 2
Jeining surfisces before pounding welding process.

i) sensitle rubbing welding parameters for 58 4731
@& En-8 material by contact welding to accomplish
required rigidity & hardness materials & make
conceivable substitution S5 431 1o a level Mfourth
shalt material, fo lessen expense. material investigation
has running with propertics their parent metals.
LLITERATURE SURVEY

Shubbavardhan RN [I]| researched mechanical &
metallusgical properties  rubbing welded AAGOS2
aluminum mix & AIS] 30Mstainless steelin this paper
these exceptional matenals were joined by steady drive
granulating welding process which consolidates shine
produced wiing crumbling between 2 surfices & plastic
misshapening. Tests were composed with  varous
welding process parameders, sutcomes were inviestigated
by systems for flexible 1est, Vickers little seale hardnes
test, exfigustion test, Charpy v-score impact test, &
SEM-EDX (centrality dispersive X-shaft) examination to
pick stages that happenad am|ds welding,

ldeajoints shified with broadening pounding weight &
conlact tame kecping upsel weight & ponder time steady.
Joint quality expanded, & aler that diminished ensuing
o achicving a prealest respect, with developing
granulating weight & pulverizing tme, A section welds
had bow quality because aggregale alloying parts af joint
interface. Right when thickness response layer stretched
tal 0ver & major respect, joint was weak & broken o
weld intorfoce. joint was sound when there was no
uthounded foritory & o thin nesponse liver shaped
along whole weld interface

Ao Rajasekhar [2] researched about impact welding
stratepy & post weld warm medicines on microstructure
& mechanical propesties  AISL 431 martensitic hardered
sleel. welding system was considered in this paper were
pulverizing welding £ eleciron shafl welding, Weld
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Abstraci: Friction Sdir 'l.l.l'ah:lin.g {FEW} is & solid state
Jjoining technigue which is universally used for joining of
slumisiwn allovs in marine, scrospace, automodive and
iany ther applications of commercial importance, [n
this present study, the effect of FSW pammeters on the
weldability of dissEmilar aleminium allaye such as
AATO 4 and ANGDA] were investigated. The two plates
were alipned perpendicular to the rolling direciions snd
the welding was carmed oul. The main ohjective of the
experiment i o find out the maximum tensile strength.
The experiments were conducted on a milling machime.
Three factor three levels Central-Composite mafris in
Response Surface Methodology (RSM) is emploved to
carry ol the experimental investigation. The “Design
Expert 80", sollware was used for regression and
graphical analysis of data collected. ANOVA was used
o check the validity of the model. A designed FSW
experiments wene carried out 1o get a high strength
welding by controlling the rotational, welding speed and
taol pin diameter. The tensile tests were carried under
tension @l rgom temperature in oorder o analvee the
mechanical response

Kr}wurds;.R:q:nnnsc Surface  MethodologyMaxinigun
tensibe strengthDesign Expert 8.0ANOVA

Iz INTRODUCT IO
Lt eoduetion ol
Techmigue

In Todav's modern world there are different welding
techiigues 1o join metals. They range from  ihe
conventional  oxvacetylens torch  welding o Iager
welding, The two tvpes of welding can be divided as
fusion welding and pressure welding.

The fusion welding process involves bonding of the
mital i te molten stage and may need a Oller materizl
il repuired such as a conswnshle elecirode or & spool of
wire. Some processes may abo need an inern ambicnes
in arder 1o avoid oxidaion of the molien metal. A Mux
material or an inet gas shiskd o the weld zone protecis
weld pool o avaid defects. Examples of fusion welding
arg metal inert gas welding (MIG), fungsken inert gos
welding(TIGY amd  Hser welding. Theére mre  maony

ibhe  Friction Stir  Welding

- Page 18 —

disadventages in the welding techniques where the metal
is heated fo its melting vanperatures and let i solidify to
farm the joint, The meliing and solidification causes the
mechanical properties of the weld in some cases to
deteriorate such as low tensile stremgth, [ipue strength
and lel'.'[i“!:I,l- The dimd'i'ulﬂilgﬁ nlso inelwde |:||:||'|:|-5:"r'_||rI
oxkdation. micro H*g_l‘ég:ﬂinrl, kit crn-cl-:i:nE n.ud 4:.|I:|1=r
microstructural defects in the joint. The process also
limits the combinsfion of the metals that can be joined
because of the diffecent thermal coafficiens  of
EXpENSHEn

The salid state welding s the process where coalessence
s produced  al  tempersiures below  the  melting
termperatires of the base metal without amy need for the
filler material or any mert ambience in mony cases.
Exumples of solid siate welding are Triction welding,
explosion welding, forge welding. hot pressare welding
and uitrasonic welding. The three important parametérs
leme, lemperatere pnd  pressore  individually or in
cambinations produce the join in the bose metal, As the
metal i solid state welding does not reach itz melting
temperatures, there are fewer defects cawsed due 1o the
melting and solidification of the metal, In solid state
welding the meals being jomed retoin their original
properiies as melting does pol ocgur inthe joinl and the
heat affected zone (HAZ) i also very small compared o
fugion  welding  techniques - where most of  the
deteriorafion of the strength and  ductifity  begins.
Diissimilar metals can be joined with ease compared 10
Tuzian welding.

Friction stir welding (FSW] 15 an sdvanced friction
welding process. The conventional friction welding - is
done by moving the pans to be jeined relative to each
other along a common interfoce also  opplving
comgressive forces across the joint. The frictional heat
generated ab the wierface dwe so rubbing softens the
izl amd the soft meal ges exruded due 10 the
compressive [oroces amd the joint Fferms i the cleir
mmigternad, e relaiive moticm 15 5|,|:-pp-:_:|.] anl COINpressive
forces are mercased o foom & soend weld befone the
weld is alloywed to cooal.
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combustible misiore betier premised wilh air pmd more
pnifian, 1 el alss seduee the combumiBm dusaion due
- bvalrogen s Bigh speed of Mans: proguigation in el
iy ather locls (4.
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Use aof Cattonsoed CHl In DHesel Engine

Fred Modiifcriion

Ihe altersgive dicsel lbek muost beojechnically ol
e il peeeptable wd exoncmiaslly
compelitive, From the yview poim s ol medErgmn e,
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(Dhstenctt = B the modem day sorld he inerease in Induseriabisagion and Mosarizagian of the world has led weopid increade
of the denvand of petrofewn based Roels. As thse is o seduetion of Rossil fued ressurces, the evobution af biadiesd fuels Tor

I Engirus is E:II]il.nlk,,

. I the preseul siwdy of weork, reporis aboe bip-diese] englne peeformanees and entissions pubilished by highly rancd
purnils in seientific ndexes are refored. The preseml Bivessipalion aiempts 1o address the Kindy on cptimiztios
rechwiques were insplanenied v evalsate the perfonmnsce sed enission chamierisiics of diessl engine are prégented.

Furthermaoes, many researchos warked in opsinization of various parameters which may imflience the 1IC engine
performance. The jripl und grror meibod i5 8 technique used 1@ identify the best paramcters. Lastly the conclusion as bees
drawn Trom sarems investigasens thar shown tee iagecls meihod nee snitnble to solve bt probleies of parltimeance and

s for dicacd ongae,

Ky wenhy Bio-dlescl, Diesel Engine Peformeace, Taguchd, Opiindgacion technigues.

L. introcwction

There are a pres variely ol diesel engine designs using
n wide manpe al applicaliony, e example, Bulcosahile,
ek, ogometivg, maring,. povwer generaion and sooan.
Hluwwyer, dwsd eapines emin hipgh level of MOx and
ermaike. (oo adidition. ensrgy Bad snvirpemenial jseees ane
geiling mare serous gancern in e publis As a rsal,
researchers mng fed new ways of decreasing exhauy)
emissions from enpine: sad alievnative fusls for solving
ilis eisls [1] Bioediesel, wheeh con be used 25 an
nligrnative deesel fued, is made fron rengaehle biclogienl
scurces such 35 vepetable oil and ssimal fan Bods
hipdegrodable, non-tosic and possesses lonw emission
prafilcs, Alsa, the uses of bio-fecls are gnvirommensally
henelicial. The neme big-diesed was introducsd in (he
United Stapes during (592 by the Maticosl 5oy Diesed
Developmenl Board (presenily Matioanl Birdiesel Beard]
wwhigh has pioresred e commerciafization of kiodsssel in
thi US [3L. The problens of wereasing demand oo high
beake power and the fast depletion of the fuels demasd
saviere conbrols an pooer z=ed a high bevel of fuel economy.
Many innevalive lechinalogies are developed 1o inckle
ihese probleos. Modifeasion fs required in fhe eaifiing
enging designs, Sond opthnigaticn approsch has 15 be
fellavesd <o thar die efficiency of ike enpine is nof
compased, As far as the iatemal combustion engines dre

Scanned by CamScanner

woncernd e therimad elfEciency and omistion is the
importart paranciers: for which tee aolher design and
aperdlEng paEametert have o be oplimired. The niast
mimen eptimisatian lechnimes vsed far engine aalysis
ineludes Taguthd method [3]. Tavochi techaigue has been
popular ¥ peraneter  oplimizaicn mn design ol
experiments, DOE bas  nrodeced the loss  [umction
zancepl which combines cost, mrget mad varisziens inte
one mefric. The signal fo naise ratio (58 is 8 Figure of
mieril and relates imersely Lo the nss funclion, b isdelingd
&) the ratic of fhe amount of energy For ineendad Rinioy
f0 1he ameont of avergy wasied |5, 4). Qeisogonal srraws
are sipnificat parns af Taguchi methods, Insesd of one
foctor at a timp varmtion oll fecrors are  waried
simullanssusly 85 per the desigs aeray and the respanss
values ame obeerved. It hogs the ability i evaluste sevesal
fectors o minimum sumber of fens Design of
EXperineEn {I.H:IEI approach iy cost effective nand the
paramelers are waried simylanspusly and then theough
sztimicel  analysis e conkibetma ol individued
paramilers avards the respanse walue cheerved aleo could
be found oul. The empine opersling parameizs play an
nnpartest mle 16 reduce Lthe emissions the design nnd
operajmg paramelers are the moin Sciors responsibde Tor
the engiee amiesions and fised coonomy. The feel injection
paramelers like ingclion volve opening peessure and the
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