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- vy h;'s paper reviews the previous work oABSTRACT
szz e;r 'Zf:fl ; ;;eizf:;;e;":; ti's "n’:t‘f’ ;;;1 Zazsfer {‘:;e. M.any erzgineerr’ng systems dun‘ng riigi‘r operation generate
temperature of the system Cbmponentsp T:‘ gaip: y{to.:ts. surrounffmg atmosph.erc, this may cause rise in
o0 svstom fai[izre pl i 5 .‘ts Oy-product cause ser.rou.s m'crher.rrmg problems in systf’m and leads

) » S0 the generated heat within the system must be rejected to its surrounding to maintain the
syste.m at recqmmende.d temperature for its efficient working. The techniques used in the cooling'of high power
density electronic devices vary widely, depending on the application and the required cooling capacity. The heat
generated by the electronic components has to pass through a complex network of thermal resistances to the
environment.The thermal resistance and pressure drop are considered as multiple thermal performance
characteristics. The effects of geometric parameters, fin height, fin diameter, Jin material, base to .sm"rounding
temperature difference on heat transfer performance of fin arrays& fin separation value has been determined
Heat transfer rate increases with the increase in approach velocity, pin diameter & number of pins. The effect of
Sin density on heat transfer performance is examined. Heat transfer rate also increases with the increase in
thermal conductivity of the material & with the pin height. In-line arrangement gives higher heat sink resistance
and lower pressure drop than the staggered arrangement. Heat transfer models Jor In-line & Staggered
arrangements are suitable in designing pin fin heat sinks. The effects of Reynolds No & Nusselts No on the

behaviour of channel are also studied.

Keyword: - Heat sink1, Thermal performance2, Electronics Cooling3, Heat transferd

- INTRODUCTION | d to enh heat transfer in many
fins and are commonly used to enhance heat transfer i r
o o ‘we“ kn?l“lf)n 3Zin natural, forced or mixed convection. In the present scenario of
D T Hoal faeies Ee lncrcaSﬁe t())Ir impﬁwe its reliability & from its premature failure. Thus efficient
. . :-es becomes a challenging task in the thermal arca.'In.novatloln in techno.logy ha..s rr}l(:{de
cooling of electronic dewccst go equipment size variation has changed to miniature s:{ze. F::a(:i:;l;r;;ugr\zg; l:gg
a largg leap towards c.:ompac : If-efficient heat sink is needed. There are various op llOII(IS. failahle foncoolin:
condition of electronic sy:.]tem ﬁ;t sink. heat pipe, thermoelectric coolers bnmiz heaet 15}112 ni(s)st Comymon | in the
[ i : ’ ; s ar
olf Conic d‘l?'wce(i Suf iis heat transfer capacity & case of use. Heat si
electronics cooling due to

e(:ll()n CS ][ y 1) i i i i “ ig ll(,wer elecu—ical
ontr enna

. ayis ; ink for cooling of electronics
components. They improve the thermal ¢ fins. Applications utilizing pin fin heat sink e

i : i ities and product
i se of pin ease in heat flux densi
their surface area through the v plast few decades due to 12§;stamially heavier loads of heat than ever

have increased significantly duri_ng . circuits dissipates o en greater, and
= g nt scenario electronic circuts iniaturized applications has never been g i

velore. At the same i ium associated with m ¢ powerful cooling technologies that ave
(<l At:the same Hine 1S PG on decline. One of the mod pﬁn design generates significant cooling
space allocated for cooling purposes ;'fn technology. The umguecplli;:n B e cosling Pin i heat su_lk}sl
o ey cartable for I:S fp‘;ZViceS & app ]ications;-that tiao‘rlxs sizes & materials. Pin fin heat sinks whic

is hi ' 0 nfigurations,
power & is highly suitable for f o

. i
for surface mount devices are ava

electronic systems must be self-indulg

lable in variety ©

2413
wW\V.ijariie'Com



MANIECH

Publications

e =

Journal of Thermal Engineering and Technology
Volume 3 Issue |

Experimental I, ioati
"vestigation of Heat Sink Used for Power Electronic

Application

Mahemir 7 .
aS. Walunjkar', D. A. Deskmukh?, Dr. R.S. Pawar’

Professor’

Department of Mechanical Engineering
Shreey, ]
reeyash college of Engineering & Technology, Aurangabad

Corr i ’ ar s
esponding Author’s email id: mahendrawalunjkar001@gmail.c =il

Abstract

Now a da ; .
ys number of chips on transistor are increasing also size of devices

becom ' j
es compact i.e. amount of heat dissipation from available surface are

increasing i.e.

Power density increasi . .
er density increasing. Cooling of electronics devices

become major issue. So, to increase the reliability of electronic product we

have to use the heat sink.

Keywords: Effectiveness, Efficiency, Heat sink, Heat transfer rate.

1. INTRODUCTION
There are various options for cooling of
electronic devices such as heat sink, heat

pipe, thermoelectric coolers but heat sink

is mostly u
due to its heat transfer capability and ease

sed in the electronics cooling

of use. In this project, various factors

affecting on thermal performance of fin

are studied.

Factors to be considered while designing

of pin fin array are investigated. By

parameters its performance on

changing
heat

array such as maximum temperature,

transfer rate, efficiency, and effectiveness

are comparatively studied.

2. ORGANIZATION OF PROJECT

From the validation of past research data it
is found that if inline and staggered
arrangement is applied for circular cross
section of fin, then circular fin with inline

to be more

arrangement is found
optimistic. And when same arrangements
are given for elliptical cross section then
elliptical fin with staggered arrangement is

more reliable.
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Abstract

Metallic matrix composites are combinations of two are more different metals

inrer merallic compounds are seconds phases in which dispersed phases dre

embedded within the merallic matrix.

morphologies of the
properties. Properties of the
constituent phases,

including particle size,

materials have found wide application i our daily
particles reinforced AMCs materials than unreinforced

advantages in using
materials such as-

stiffness. light weight, tow

conductivity, tailored electrical properties,

improved damping capabilities.

within the mairix in the form of particles,

mono filaments.

industrial products, atl {omotiv

liners etc. AMCs can pe manufactul

ete. )

constituents o achieve
composites

their relative amount,

thermal expansion
Reinforcing

Now ir is used in @
e applications such as engine pistoi. brake pads,

They are produced by controlling the
optimum combination of
depend on the properfies of

and dispersed phase geomelry

shape and orientation in the marrix. Non asbestos

life. There are some

greater strength and high specific modulus. improved

coc’__fﬁcient. high thermal
increased wear resistance and
constituents can be incorporated
short fibers, continuous fibers or
erospace, thermal management areas,
e by liquid state processing (stir casting,

semisolid processing and powder

infiltration, squeeze casting
metallurgical rowie.
1] page 1-11 © MANT
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.-‘lba‘rrm'r:Mc!ulllcn|atrixcmllpusilc.\urext)mhinaliunsul‘lwuurumorcdiffcrenlmctulsinler metallic compounds are seconds

phases in which dispersed phases are embedded within the metalliomatrix MMC's can be produced by controlling the

imcrnull structure of the constituents to get optimum combination of properties. Properties of the MMC's depend on the
properties of constituent phases. their relati '

_ s 0 ve amount, and dispersed phase geometry including particle size, shape and
orientation in thematrix. .

In this work, comparative studies of Mechanical behavior of aluminum metal matrix m
fabricated under powder metallurgy process to understand their process-structure
percentage of Sic reinforcement material has been found out. The variation in the
mechanical properties,

ctallic composites
-property relations. The optimized
percentage of Sic gives the different

Keywords -Al-Sic MMC, Al-Sic in brake pad application, Mechanical properties of Al-Sic MMC, Fabrication processes for
Al-Sic MMC

I. INTRODUCTION

In the past few years the global need for low cost. high performance and good quality materials has cause a shift in the rescarch
from monolithic to composite materials. In case of MMC’s, aluminum matrix composite due to their strength to weight ratio, high
wear resistance and low cost are widely manufactured and used in structural * applications  along  with aerospace,
hightcznpcrmurcapplicutinns‘circui!brcakers:mdhrakcpuds,lmcrsimutumobileinduslry. Also cost effective and a simple method for
manufacturing of the composites arevery essential for cxpundingllu:impplicminn.’l'his’wnrk presents mechanical properties of
aluminum matrixcompositescontainingsingleandmultiplercinforcement, Additon of Siccaluminum has shown an increase in its
mechanical properties. Organic reinforcement materials like coconut ash, fly ash also improved the mechanical properties. Self-
lubricating property of graphite improved the machinability,

IL LITERATURE REVIEW

Tamer Ozben, Erol killickap, Orphan Cakir reported in an invem.igaliun of mechanical and lflflcil'.lil)ﬂbililly properties of .Sic
particle reinforced AI-MMC article, the influence of reinforced ratios _of 5,10 and 15 wr, ‘f"’_ if Sic particles on mecham‘cal
properties was examined. This works represents  that incr;:usc of rc:nmrccnmn_1 _c!cmcnt addn_mn produced better mcchzm‘:‘cal
properties such as impact toughness and hardness, but tcns)l; strength xhcnyc:-d different trend; mc.rca‘scc? up to 10 wt’ﬁ r?fSu.?p
reinforced and then decreased when 15 wt.% of Sic-p reinforcement uddl'tIOI"l.Ml'. PmsapnzL Mr. I.;vartu. MT:‘RJI\Chhl:‘UIT!mdl'
studied on mechanical properties of silicon carbide, E—glg»‘ and red ‘mud rain tm:a-d ﬂi.ummun:n (LM'S)‘f’(’F]p"f’"T' ln’ this pilper
results of an experimental investigation of the mechanical properties of Sic, E-glass and R,d, muc.j ;:m' oqr!cc, a unl‘:l'r‘il‘lm‘ ; ingl'
(LM25) composite samples, processed by stir casting route are reported and anulyz.ed. 'I'hel:jmm.m;cf an:}::. p;)pc u.sasﬁgg ‘in
were the tensile strength, ductility impact strength and hardness. Pure !_M25 s:{:n_ple.x wehrieu M;\ tc;n; urth e u hcqp:;);; Aot

is . I vari d the reinforcing material in smaller quantity to avcw’ld‘lhe mixing p{o em. And mm‘ ‘c resu : t 78,50
e ditio f reinforcing materials Jike red mus, e-glass and Sic improves tensile strength, impact _strcnglh and ntducu 'z%
R l'hc o ifon ¢ f 13- lgass' minimizes the hardness. If the density is more, the metal matrix mmtorccmcnt. pur!;cle.s wnl_l_
e B ud(!llzon U- il ; s'ti'rring If low density reinforcing materials are added they may |:I‘)ﬂ'. over the surface inste ad of
:;‘:m":bd?’wn flixlrl}{s:lr\:tcl: ;:cl;enzﬁlal mu.trix phase. But in this work [ varied the reinforcing material in smaller quantity to avoid

istributing thems s

the mixing problem.

1. SCOPE AND OBJECTIVE OF RESEARCH

Pe g e g . bigoest
Seape - -wralmaterialswithhigherstrengthtoweight ratios is one of the bigges
sarch  waystodevelopnewstructuralmaterialswit streng Ty il B o
Cum:ll:tly‘l:; tt:i‘; undyucrmpucm industry. Properties like high specific strength, stiffness. better
challenges in the autom b

913
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Abstract— 1In this study, process parameters like punch
angle, die opening, grain direction and pre bend condition of
the strip for deep draw steel arc investigated. The finite
dement method (FEM) in association with the Taguchi and
the analysis of variance (ANOVA) techniques are carried out
(0 investigate the degree of importance of process parameters
in V-bending process. From results it is observed that punch
| angle had major influence on the spring-back. Die opening

also showed very significant role en springback. On other
hand, it is revealed that grain direction had least impact on
springback however if strip from flat sheet is taken then it is
| less prone to springback as compared to the strip from sheet
| metal coil. Hyper Form soitware is used for FEM simulation
and experiments are designed using Taguchi method.
Percentage contribution of the parameters is obtained

through the ANOVA technique.

Keywords— Bending, v-bending, FEM, Spring-back,
Taguchi, Hyperform, Profile projector, HSLA 420 & St12
Materials.

1. [NTRODUCTION

i t
Manufacturing industries arc very much concerned abou

i i isi et metal. Sheet
the manufacturing of high-precision §he ‘ .
i i dustries housing-utensil
! | used in automotive industries, A7 i
{“etas_are d electronics industries. Every industry 1s
:nd.UStrieS ea;uce the trial time t0 deliver the good quality
r * . - . o
rylgg to n time. Sheet metal bending 13 the most wu?t,ly
Eroduc (Z;ess in sheet metal industries. Sprmg-back lSt’gll
Vse pro mon and critical phenomenon in stl;eet rlnet?c
fEI‘y'Com erations, which is caused by’ e uz:alslf
orr.ml‘l.g (_’P f the internal stresses aﬂ.EI: lhr,_ removal o
redlstrll?utlon Oes Spring-bﬁCk compensation 18 absolutel);
deforn?Tgft;irC th.e accurate geometry of sheet meta
essentia

components.
However,
researches- For exampie>

ial strains @
based on derived 0
bending _

in redict sprin
patterns

k is studied in most of these
H K Yi, [1] studied a model
fier relief from the maximum
r six different deformation
strezs ctop g back analytically.
orde
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Optimization of Process Parameters Affecting on Spring-Back
n V—Bendlng Procqss for Deep Draw Steel using FEA and
Taguchi Technique HSLA 420 and S12 Materials -

Navajyoti Panda', Dr. R. S Pawar’

! . ) )
Department of2 zl'l)f?_chc_mzcal Engineering, Shreyash College of Engincering & Technology, A wrangabad, M.S., India
rincipal, Shreyash College of Enginecring & Technology, Aurangabad, M.S., In i

Thaweepat Buranathiti and Jian Cao [2] studied an
effective analytical model for spring back prediction in
straight fanging processes. The effect of punch height on
V bending angle is examined by SutasnThipprakmas [3]
using finite element model and results are validated
through experiments. Effects of process variables on V-die
bending process of steel sheet are discussed by You-Min
Huang [4]. The investigation deals with a model which
predicts the correct punch load for bending and the precise
final shape of products after unloading, in relation to the
tensile properties of the material and the geometry of tools.
Jan SLOTA and Miroslav JURCISIN [5] analyzed TRIP,
AHISS and mild steel considering normal anisotropic
behavior of the materials for prediction of Springback in v-
bending for automotive industry using experimental and
numerical approaches. Himanshu V. Gajjar [6] focused on
application of Hyperform, LS-DYNA for Finite Element
Analysis of Sheet Metal Air — bending. Wang et al. [7]
studied the spring-back control of sheet metal air bending
process. W.M. Chan [8] also focused on Finite element
analysis of spring-back of V-bending sheet metal forming
processes where he investigated spring-back in the V-
bending metal forming process with one clamped end and
one free end. Different die punch parameters such as punch
radius, punch angle and die-lip radius are varied to study
their effect on spring-back. High-accuracy V-bending
system by real time identifying material property is
examined in by Kazunarilmaia [9] in which a bending
system is proposed in order to realize high precision V-
bending. Leu and Hsich [10] investigated the influence of
the coining force on -spring-back reduction in V-die
bending process the simulation model of the V bending
process of sheet metals is elaborated by Florica Mioara
Groze [11] where ABACUS is used for finite element
simulation for springback prediction of the v
bendingprocess. Sutasn Thipprakmas and Wiriyakorn
Phanitwong [12] used Taguchi technique for Process
parameter design of spring-back and spring-go in V-
bending process where three process parameters of bending
angle, material thickness and punch radius are investigated.

e ———————

N L ———



wod-ae1a[I'MmMmMm BIISqI A\

[euInof paynad) 00z 1006 OSI 'V ‘(autuQ) am,vﬂlc%.ww me-_
(9SZH : Toquny] [e119g TV IALT) [EWANO[ PIPUITHHOIINY JO ISI'] PIA0T NM.-WWE
SuourSuyy peourapy pur LSojouyda ] Smsiewy jo [euInof [EUol] 1

“3Im mj .:ﬂwmhc— 11211 qO.ﬁ 15e( a1 e saysIm Wwes T, HV.ILH H..H

JPTGE ZTOT AV LATT/0 TPNSS[Zauim|o 4 /So[1] /00 s eIa I A [T
NuIp asgom VLA [T SuLmo[oj oY) woay papeoyumop o ued reded ST,
| "L10Z 190100 Q[ 2SS 2, dwn|o A “(jeuanof

PIYRI) 001006 OST ‘6SFZ-055E NSSI) Surmesursury peouespy ¥ A3ojouaa ], Surdrowry jo jeutnof [eUOIRUIDIUT UT _ S[RLIdJRY

SIS Pue OZH VISH *nbiuyso), wonse) pue Vi Suisn po1g mea(q daaq 10j ssadoay Surpudg-A ui ypeg-Sudg uo Sunoagyy

spPWeIR ] s830014 Jo uonezund(y,, papn aoded e parsipqnd ARl qemed § Y “I(] pue epueyg mﬁah_.m>az Jeq ._‘r.,:_—.Eo 01 st snp,

UOIIBII[(NJ JO 91BOII1Id")
L10g L€ 1090100 6E/0 [PNSST/LIUIN|0 A 2300411y I [ ]

WO EE )1 tos ol o WOHPD e
Woy e

(Ieuinof papuduiuioasyy Jo ysr7y posoaddy Hi) eamor paunis,y 8o0z: 1006 OS] uy (PUIIO)6$H7-057Z NSST)
SULIDAUBU PIIUEAPY put: £30ouyss j, Suriidwry jo euanog peuoneuoyuy

SNOILVYAONN| N HD: AS3Y DNIBOTEXT

MJIFMT_



1

|
|

’-I—_ Joumal of p :

M %Hh(l:a%lgnlg roduct Design, Quality Engineering and System Technology
pPu Volume 3 Issue |
—_—

Factors Affecting on Springback in Sheet Metal Bending: A Review

Navajyoti Panda Dr.R. S Pawar2 G D Belurkar’

Prmczpalz, Senior Engineer3

Department of Mechanical Engineering
Shreeyash College of Engineering & Technology, Aurangabad, M.S, India' 2
Indo german Tool Room Society of Govt. of India, Aurangabad, Maharashtra, Indid®

Corresponding Authors email id: navajyo!ipanda5’dgmail.com’ i

ramkisanpawarl972@gmai!.com belurkargopal@gmail. com®

Abstract
Spring-back is a very common and critical phenomenon in sheet metal
forming operations, which is caused by the elastic redistribution of the
internal stresses afier the removal of deforming forces. Spring-back
compensation is absolutely essential for the accurate geometry of sheet
metal components. This paper reviews the various parameters affecting
h angle, grain direction of sheel metal material,

spring back such as punc
thickness, sheet thickness, punch

die opening, ratio of die radius to sheet

radius, punch height, coining force, pre stressed condition of strip elc.

Keywords: Springback; bending; punch angle; grain direction; die opening

elc,; Review

I. INTRODUCTION generation of stress in the material during

Springback refers to the elastic recovery of
parts. Springback  occurs
f from the

loading and unloading processes influence

deformed the springback behaviour of press-formed

because of the elastic relie parts [2]. In every industry, quality and

bending moment imparted to the sheet productivity are major issues for being
1] Springback is

stage of

competitive. For example, a car frame

needs to be designed to achieve strength
on the

metal during forming.
common and inevitable in each
process where the material

changes.

requirements and aesthetic aspects;

the production
cost of production and

undergoes geometrical other hand,
ial to the business. A

repeatability is cruct

Accordingly, factors related to the
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Optimization of Process Parameters Affecting on
Spring-Back in V-Bending Process for High Strength
Low Alloy Steel HSLA 420 Using FEA (HyperForm)

and Taguchi Technique

Navajyoti Panda, R, S. Pawar

Abstract—In this study, process
opening, gram direction, and pre-be
draw of high strength low alloy steel HSLA 420 are im estigated, The
finite element method (FEM) in association with the Taguchi and the
analysis of varance (ANQVA) techniques  are
investigate the degree of import
bending process tor HSL A 420,

parameters like punch angle, die
ud condition of the strip lor deep

curied ot to
ance of process parameters in V-
&ST12 grade material. From results,
it is observed that punch angle had o major nlluence on the spring-
back. Die opening alse showed very signiticant role on spring back
On the other hand. it is revealed that gram direction had the least
impact on spring back: however, iCstrip trom flat sheet is taken, then
it is less prone to spring back as compared 1o the strip from sheet
metal coil. HyperForm software is used for FEM simulation and
experiments  are  designed using  Taguchi method.
contribution of the parameters is obt
techniques.

Pereentage
ained through the ANOVA

Keywords—Bending. V-bending, FEM.

spring-back, Taguehi,
HyperForm, profile projector, HSLA 42

0 & St12 materials,

L. INTRODUCTION

ANUFACTURING industrics are very much concerned

about the manufacturing of high-precision sheet metal,

Sheet metals are used in automotive industries, housing-

' utensil industries. and electronies industries. Every industry is
trying to reduce the trial time to deliver the good quality
product on time. Sheet metal bending is the most widely used

| process in sheet metal industries. Spring-back is common and
critical or major factor in sheet metal non-cutting operations,
which is caused by the elastic redistribution of the internal

stresses after the removal of deforming forces from the sheet

metals. Spring-back prediction is a driven factor for the
achieving exact shape of sheet metal components which are
used in the automotive and aerospace industry. The spring-

ck criteria change from material to material, However, the
Spring-back is studied in most of these researches: for
tXample:

Yi et al. [1] studied a model based on differential strains
after relief from the maximum bending stress, derived for six
ifferent deformation patterns in order to predict spring back
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analytically |1).

Buranathiti and Cao [2] studied an effective analytical
model for spring back prediction in straight (Tanging processes
[2].

The effeet of punch height on V-bending angle is examined
by Thipprakmas [3] using FEM, and results are validated
through experiments 3]

Huang [4] studies the effeets of process variables on V-die
bending process for steel sheet with a model which predicts
the correet punch load for bending and the precise accurate
shape of produets afler unloading of the punch pressure, in
relation to the tensile properties of the material and the
geometry |4].

Slota and Jurtisin [5] analyzed TRIP, A1ISS, and mild-steel
considering normal anisotropic behavior of the materials for
prediction of Springback in V-bending for automotive industry
using experimental and numerical approaches [5].

Gajjar et al. [6] focused on application of lyperForm, 1.S-
DYNA for Finite Element Analysis of Sheet Metal Air —
bending [6).

Wang et al. [7] and Chan et al. [8] studied the spring-back
control of sheet metal air bending process 7). [8].

Imaia et al. [9] study the real-time identilication of V-
bending metal forming (non-cutting operation) process with
one clamped end and another free end, with different die
punch parameters like different punch radius and angle which
are varied in V-bending system to identify material and
material behaviors in order to realize high precision V-
bending components 9],

Leu and Hsieh [10] investigated the influence of the coining
force on spring-back reduction in V-die bending process [10].

Groze et al. [11] elaborated the simulation model of the V-
bending process of sheet metals where ABAQUS is used for
finite element simulation for springback prediction of the V-
bending Process [11].

Thipprakmas and Phanitwong [12] used the Taguchi
technique for process parameter design of spring-back and
spring-go in V-bending process where parameters like bending
angle, material thickness and punch radius are investigated
[12].

Chen and Muammer Koc [13] studied the simulation of
springback variation in forming of advanced high strength
steels for advanced high strength steel (AHSS) parts. Design
of experiment (DOE), i.e. response surface method and finite

" anhalar stracat ~eml/l INT £2003 I AANDENE

_._..__|-



----------------

..................

Certificate No: MT/1752/2018

MANTECH PUBLICATIONS
Certificate of Publication

This i to certfy that the mamuseript enitled “Design and Wear Anabysis of Rotary Tiller Blades: A

Review” submited by “Nikhil Metange & K. T, Patil” has been published in “Journal of Research in

|

| Mechanical Engineering and Applied Mechanics” Volume.3 Issue 1 Year?f)j

|
\ Date: 8th February 2018

---------------
...........................................................................................

0D e De e e Do Ds DD DD e Do Do mmmmmmmmmmmmmmmmmmmmm De De D D3 D 12 20 e Do Do D Do Do DD Do De Do Do

......

|
1
i
i

\ Re g :

Iy W8
\ Authorized Siematory
i} - eee— 8




HRIENEHBHEIE

DISSERTATION REPORT

on

Comparative Numerical Analysis of Thermal System with
Sintered Copper Powder Wick Heat Pipe by using Water &
Al;O3 Nanofluid as Coolant through Hybrid Vortex Al Plate

Submitted by
Miss. Punam Madhukar Sonawane

PG Student

Under the Guidance of
Prof. M.D. SHENDE
in partial fulfilment for the award of

Master Degree in Mechanical Engineering - Heat Power
of

Dr. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY
AURANGABAD (M.S.)

)
Z \@/w 2
‘P(‘@ Lk .e\
"J"H PRATY
MISSION EDUCATION
Department of Mechanical Engineering
Shreeyash College of Engineering and Technology, Aurangabad
Maharashtra state, India
(2017)




CERTIFICATE

This is to certify that, the dissertation entitled “Comparative Numerical Analysis of

Thermal System with Sintered Copper Powder Wick Heat Pipe by using Water &
Al;03 Nanofluid as Coolant through Hybrid Vortex Al Plate”, which is being submitted
herewith for the award of the ‘Master of Engineering’ in ‘Mechanical Engineering— Heat
Power’ of Dr. Babasaheb Ambedkar Marathwada Unversity, Aurangabad, Maharashtra State
This is the result of the original research work and contribution by ‘Miss. Punam
Madhukar Sonawane’ under my supervision and guidance. The work embodied in this
dissertation has not formed earlier for the basis of the award of any degree or compatible

certificate or similar title of this any other diploma/examination body or university to the best

of knowledge and belief.

Place: Aurangabad

Date: l4{/7//7

D, g/—l 7|I7

“
Prof! M.D. Shende Prof.

\

.S. Dhage

Head

Guide
Depariment of Mechanical Engineering Department of Mechanical Engineering

Dr. R.S. Pawar

Principal
Shreeyash College of Engineering and Technology
Aurangabad




DISSERTATION REPORT
on

Enhancement of Aerodynamic Drag Reduction for Sedan Based
Passenger Car Model Using Add on Device

Submitted by
Mr. Shinde Shivaji Sanjiv

PG Student

Under the Guidance of
Prof. SHENDE M.D.
in partial fulfilment for the award of

Master Degree inMechanical Engineering - Heat Power
of

Dr. BABASAHEB AMBEDKAR MARATHWADA UNIVERSITY
AURANGABAD (M.S.)

MISSION EDUCATION

Department of Mechanical Engineering
Shreeyash College of Engineering and Technology, Aurangabad
Mabharashtra state, India
(2017)




CERTIFICATE

This is to certify that, the dissertation entitled “Enhancement of Aerodynamic
Drag Reduction for Sedan Based Passenger Car Model Using Add on Device”, which is
being submitted herewith for the award of the ‘Master of Engineering’ in ‘Mechanical
Engineering— Heat Power’ of Dr. Babasaheb Ambedkar Marathwada Unversity,
Aurangabad, Maharashtra State. This is the result of the original research work and
contribution by ‘Mr. Shinde Shivaji Sanjiv’ under my supervision and guidance. The work
embodied in this dissertation has not formed earlier for the basis of the award of any degree
or compatible certificate or similar title of this any other diploma/examination body or

university to the best of knowledge and belief.

Place: Aurangabad

11
Date: 5 ’c ‘2’0(.
NGEAE R
: | T
Prof. M.D. Shende Prof. G.STDhage
Guide Head

Department of Mechanical Engineering Department of Mechanical Engineering

% 5 5 T\
Dr. R.S. Pawar
Principal

Shreeyash College of Engineering and Technology
Aurangabad



@ ISSN (Online) : 2319 - 8753

ISSN (Print) :2347-6710
JIRSET

An IS0 3297: 2007 Certified Organization

Volume 6, Special Issue 1, January 2017
International Conference on Recent Trends in Engi

neering and Science (ICRTES 2017)
20%-21st January 2017

Organized by

Research Development Cell, Government College of Engineering, Jalagon (M. S), India
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fuel prices and the regulation of greenhouse gasses to control

global warming
give tremendous pressure on design engineers to enhance the current desi

gns of the automobile using the concepts of

KEYWORDS: Aerodynamic, Automobile Design, CFD, Coefficient of Drag, Passive flow control

LLINTRODUCTION

A. AERODYNAMIC: The subject “Aerodynamics” studies with air flow passing over the al_itomobi]e a_nd also the.
behavior of air flow with the help of experimental setup like as Wind Tunnel as well as tl_leog'etlcal (ana]yﬂcal_or semi
analytical) and computational fluid dynamics (CFD) approaches respectively. The term “air” is used in a generic sense.
It basically means the flowing gaseous medium which could be air, helium, or any other gas for that matter depe_ndlrag
on condition. Anything is passing through air then effect of aerodynamic is shown, like rocket launching, k:_te flying in
sky. Even cars passing through air is also affected by aerodynamics effect [6]. C]_:D analysis is only efﬁcnent tool_m
order to evaluate specific design parameterization of a generic shape of autgmoblle. Computational Fluid Dynamics
(CFD) is a branch of fluid mechanics that uses numerical methods and algorithms to solve and analyze the prob[jems
that involve fluid flows. The analysis of system is associated by means of computer based simulation, Ng\\{ﬂ aySf
consume fiel 50% for ground vehicle all over worldwide and affected 60% greenholusbe lgas afﬁ_:cted b);dth[e erxllfz;ogoo
i i i i house effect in global warming world to re )
Bases from consuming fuel [1]. In recent times increasing the green . _ ' (
emission with the hel%) incriaiing the performance of automobile by reducing th‘j(c}irag coefﬁlmgnt[l;)]/[giln%ht:if\;z;ntogsf
- 1 conclude .
Methods ljke assive flow control system ex. Ahmed body, Add-on De.vzce, / is Iy e effect
aerodynamic cfesigl:?s increasing fuel efficiency, reducing drag and also improving the stability of automobile in high
Speed is shown in survey taken by Lynette Cheah & John Heywood [4].

B. computaTIONAL FLUID DYNAMICS: Computational fluid dynamics (CFD) is the branch of fluid dynamics

Providing a commercial tool means of simulation authentic flows by the numerical solution of the governing equations.
B °Mputational fluid dynamics (CFD) is the science which deals with the fluid flow, heat transfer, mass transfer,

www.ijirset.com 437
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" ABSTRACT: Aerodynamic drag is concept use of increasing car performance at high speed. Race car Design

Engineers realized that air flowing over the car could be used to increase down force and reduce aerodynamic drag
force on the car. This technique is also useful for the domestic sedan base passenger car. As fuel economy became a
strong factor in road vehicle design, engineers soon realized that the methods of reducing aerodynamic drag on
passenger cars could be transferred to road vehicles in order to improve fuel economy. Optimizing the various type of
add on device installed on vehicle to reduce aerodynamic drag.

This paper revealed computational Study & effect of rectangular Plane tail plate & Perforation plate 10mm & 20mm
RPP and RP1, RP2 respectively is reducing the drag coefficient of sedan baseline (BM) passenger car. A baseline drag
value is obtained for a simplified sedan baseline car in WORKBENCH ANSYS 16.0. CFD software with SST k-w
turbulence model was applied. In order to have high accuracy, Second Order discretization schemes were chosen. The
drag reduction of a proposed rectangular shaped tail plate (RPP) is compared to rectangular perforation plate (RP1 &
RPUZ) at High speed 120 km/hr (33 m/sec). The Tail plates are installed at back side of the roof of the passenger car at
12" inclination angle. Similarly observe the effect of perforation tail plate on coefficient of drag for sedan baseline car
model with respective diameter of hole. A maximum drag reduction of 6.5% is achieved using a Rectangular
Pefforation 10mm (RP1) with 0.18 m length axis towards direction of flow. Hence, the drag force can be reduced by
Using add on devices on passenger car and fuel economy, stability of a passenger car can be improved.

KEYWORDS: Aerodynamic, CFD, Coefficient of Drag, Passenger car, Perforation, Tail Plate.

[. INTRODUCTION

In ; i i
i Present day Automobile Sector fuel efficiency at high speed, Comfort Driving & Environmental safety is very
incF:OFtifm factors. Fuel resources are one of the most important problems in Automobile sector. Day by day because of
easing population and maximum utilization of fuels for automobile sector increased consumption of fuel. Since

rom ] . + . .
e |990 S up to today date fossil fuel is use as energy resources for all automabile factorics. The cost of fuel are
§ On increasing,

engine cffioers w{ﬁr t}-lis. reason most of the .manuﬁic_lt!ring company have thei|: rcsearcll‘chus on development of
erodynam i, sh: ) Ii ﬂ:nmlmum. fue;l consumptlm]. A(I_dn.mn lo lh::s |mprovem.cnt“|!1 fuel efficiency as result ol better
the e aEd ’:;Isoeunewt acliea |?bresearch poml.ol view [I]. Aerodynnm‘ics is concepl of_pnssm:g air flow over
espéctively, 1 ] also ‘1’? study of ehawot_lr of air flow \Vﬂh the computnuonz_\l fluid dynnmlcs_ (CFD) approaches

Y. The term “air” is used in a generic sense. It basically means the flowing gaseous medium which could be

obsighto 1
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Study the Effect of Tolerances for Press Tool Assembly: Computer Aided
Tolerance Analysis

\uthors : Subodh Kumar, Ramkisan Pawar, Gopal D. Belurkar
\bstract : This paper describes a study for simple blanking tool. In blanking or piercing o
oncentric for proper cutting. In this study, tolerance analysis method is used to analyze the variation in the press tool

ssembly. Variation results into the eccentricily in between die and punch due to cumulative tolerance of parts used in
ssembly. 1D variation analysis were performed by CREO parametric computer aided design (CAD) Software Powered by
JETOL 60 computer aided tolerance analysis software: Use of CAD analysis software given the opportunity to find out the
ause of variation in tool assembly. Accordingly, the new specification of tolerance and process setting for die set
manufacturing has determined. Tolerance allocalion and tolerance analysis method were performed iteratively to conclude that
josition tolerance as well as size lolerance of hole in top plate for bush and size tolerance of guide pillar were more responsible

br eccentricity in punch and die. This work proposes optimum tolerance for press tool assembly parts to achieve 100 % yield

br specified .01 5mm minimum tolerance zone.

Keywords : blanking, GD&T (Geometric Dimensio

malysis, Lolerance allocation, yield percentage
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ronference Location :
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peration, punch and die should be
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Abstract - Crankshaft is mechanical component with
complex geometry which transforms reciprocating motion into
rotary motion, hence crankshaft plays a key role in its
functioning. The crankshaftis connected to the piston through
the connecting rod. The journals of the crankshaft are
supported on main bearings, housed in the crankcase, The
design of crankshaft and analysis study is most important
process for effective engine design and engine performance
improvement in the internal combustion engine. Crankshaftis
subjected to different pressure load with respect to crank
angle hence study the crankshaft subjected to different physics
Is most significant for effective design,

Key Words: Crankshaft, Structural Analysis, Dynamic
Analysis, Computer Aided Design, ANSYS Software.

' LINTRODUCTION

The advancement in industry and technology leads the m_aed
of low cost and highly reliable product. lnterlllal combustmn
engine is one of the most important devices in Fhe industry
which converts chemical energy to me-chamcal energy.
Hence there is a constant requirement ofhl_ghly efficientand
durable internal combustion engine in t'he market.
Crankshaft plays a pivotal role in its ‘funcgonmg.IStl:es;::
evaluation, fatigue calculation and vz_bratmf]f ana fls;i; are
most important for satisfactog w‘orkm_g per 01;:.11;;:] ce and
life of engine. Modal analysis gives mforn;a i
characteristic of the vibration structure. Fal:gueas alysis
gives an idea of life of the components wl er:ee(l eing
intensities and critical stresses are evtaAlézlysisiS e
structural analysis. Therefore Fl‘nlt? Elemen A it
most effective technique for deSIgmlng_ the Crzkshaft Sesign
helps engineers to improve the ex1sttn3_cr?zed “rankshaft
and also helps to find out the best optim

design.

2. Literature Review Summary
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Authors studied the design analysis of crankshafts for
different types internal combustion engines. Furthermore
many authors studied the crankshaft optimization techniques

using finite Element Analysis under structural, dynamic and
fatigue analysis.

Literature summary of many research papers authors are
summarized below.

2.1 Computer Aided Modeling and Optimization of
Crankshaft

Summary: In this research paper, author studied on
optimization crankshaft in the area of fatigue to evaluate and
compare the fatigue performance of two competing
manufacturing technologies for automotive crankshafts
namely forged steel and ductile cast iron

Conclusion: Authors analyzed static analysis of both i.e.
forged steel and ductile cast iron crankshaft and observed
that forged steel withstand the static load from strength of
view. Furthermore authors comments for process to replace
castiron crankshaft to forged steel

2.2Dynamic Load and Stress analysis of a
crankshaft

Summary: In above research paper, author studied dynamic
simulation of crankshaft for single cylinder four stroke
engine. Dynamic analysis was done analytically and verified
by simulation in ADAMS, Furthermore static analysis versus
dynamic load analysis discussed. In addition above
Comparision of stresses from FEA and strain gauges of a
crankshaft in a bench test are presented.

Conclusion: Authors analyzed dynamic loading analysis of
the crankshaft results in more realistic stresses whereas
static analysis provides an overestimate results.
Furthermore experimental and FEA results showed close
agreements within 7% difference.

2.3Finite Element Analysis approach for crankshaft
Optimization
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Abstract Crankshaft is one of the most critical compo-
nents for effective and precise working of the internal
combushon engine. In this paper, a static structural and
dynamic analysis was conducted on a single cyhinder four-
stioke diesel enpine crankshatt. A sohid model of the
crankshaft was created using higher-end computer-anded
desipn software, e, Pro/Engineer software accarding o
the dimensional detinls drawing of the existing crankshaft
Fimite clement analysis was poitormed ustog ANSYS
software under the static and dynanne condition to oblain
the vanation of stresses at different entical fTocations of the
crankahaft. Boundary condinons were epplicd on hinie
clement model i accordance with engine specifivation
chant and engine mounting condiions. Optimization of the
crankahaft was studicd i the area of peometry and shape
on the exsting crankshafl, however especally working on
peometry and shape optimization, the optimized crankshaft
design should be replaced with exasting o rankshatt, without
changes in the engine block and cyhnder head The opti-
mized crankshalt helps o improve the performance of the
enpine and causes Teduction in werght Thiy optimization
study of the crankshatt helps to reduce 4 17% of the weight

in the onginal crankshatt
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1 Introduction

The crankshalt is one of the munt impeortant maoving pastsin
the internal combustion engine Crankshaft v a large
component with a compley geometry conssting of beanng
plates ay the crank webs and halaging mass o the engine,
which converts the reapriating displacement of the pton
into rotary motion. This stoudy was combucted on a ungle
cylinder four-stoke tiesel enpine The crankshalt must be
strong enough o take the downwand force dunng power
strohe without excessne bending Thus, the reliability andd
life of the internal combustion engine depenad largely on the
strength of the crankshalt. The crankshalt s the large vol-
ume production pant. henoe an opimized design 4s an
effective methuwd o increase the fucl clikrenwy and overall
cost 0f the engine, However as the engine rums, the power
impules hut the crankshall in one place and then another
The westonal vibration appeans when a power impulse hits a
crankpn tow ard e front of the engine and the power strole
ey 1 not controlled, it can break the crankshaft. A solud
three-dimensional parametne geometry of a single oy hinder
crankahatt of a fourstiohe diesel engine 15 created uing
higher-emd CAD solware, 1. ProvEngincer acconding 1o
the detalad twoshimensonal drawing. Ths solid goumctry
was imported an step format for finite element wumulation
purpose under structural and dynami sumulation using
ANSYS workbench software. The state and dynamic
analyaes on the eanting desipn were done 1o venly the
reaults under statw and dynamic combiions by applyving
houndary condions acoording to engine specification and
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