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Good day, dear readers!

We wish you a very happy and prosperous new year on behalf of the editors,

including associate editors, faculty members, and department students!

You are currently reading the fifth issue of the sixth volume of MExpress, our
departmental newsletter. The Associate Editor continues Part 4 of Strictly
Turbulent in this issu&.ou will also find information about the various activities
conducted in the department by faculty members as well as student activities.
This issue includes an article by a Aredr student who was placed in four
companies and shared his experience el ag suggestions for his juniok¥e

also havepportune sectiofor thestudents to participate in training programs.

We cordially invite all readers to provide us with feedback by clicking on the
various media links on the top page. We also inviteeaders to contribute their

ideas.

We wish you all a pleasant reading experience.

Fejupst A/
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Incompressible flow vs Incompressible fluid

» Incompressible flow _
! L 4
Xftwf!l dpnf B ]
these terms, and | am ==~ =" R——
_ _ sure at least once we
MS.Z%%?\TQSSieIm thought that both Compressible vs Incompressible fluid
3" year mechanical B terms represented s . : . .
same thing. Well, there is more to them than just density being
constant throughoutincompressible flow means thatr fa
significant change in pressure at any point in the flow, the ratio of the change in pressure to the
volumetric strain of the fluid is negligible, i.e., under five percent. This term is referred to as the
bulk modulus of compressibility or the compi®btsi ratio. This is about the fluid flow, and
therefore incompressibility can also be represented in terms of the velocity. If the Mach
number is less than 0.3, the flow is called incompressible.

Incompressible fluid

For a significant change in thegsure, when the volumetric strain is zero, such a fluid is said
to be incompressible. And now one can say that the coefficient of compressibility or the bulk
modulus of compressibility is infinity for a truly incompressible fluid.

What is the infamous M&r-Stokes equation?
A Dbrief history:

The NavieBtokes equations are a set of equations that govern
fluid flow. Itall started when Sir Isaac Newton came up with the
three laws in his "Mathematical Principles of Natural Philosophy"
in 1687. A solid object's future behaviour can be easily predicted
by thoroughly studying its properties and surroundings. These
results ae linear and not chaotic when their initial conditions are

Sir Isaac Newton changed slightly. Sir Isaac Newton applled hIS equations to fluids
boe! tuvejfel gmvje!jofs j -
of viscosity), and free jets. Derivation p~~

After his publication, Sir Isaac Newtard d_eibniz = pdu
independently developed infinitesimal calculus, or d
calculus. Thus, it became easier to study fluid sta
and dynamics, where the properties of the fluid or
change from one point to another.

bSgi2yQa I 4
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https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdn1.byjus.com%2Fwp-content%2Fuploads%2F2020%2F07%2FNewtons-Second-Law-of-Motion-1.png&imgrefurl=https%3A%2F%2Fbyjus.com%2Fphysics%2Fnewtons-second-law-of-motion-and-momentum%2F&tbnid=nJYKVbnxTfNjwM&vet=12ahUKEwi3tcbEirv8AhUQkdgFHbKGAN8QMygzegQIARBa..i&docid=sN_DVTtMTt0HGM&w=750&h=440&q=newtons%20second%20law%20&hl=en-US&ved=2ahUKEwi3tcbEirv8AhUQkdgFHbKGAN8QMygzegQIARBa
https://www.google.com/imgres?imgurl=https%3A%2F%2Fi.ytimg.com%2Fvi%2F69L0CeCzNf4%2Fmaxresdefault.jpg&imgrefurl=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D69L0CeCzNf4&tbnid=pUgjDv3VTHE24M&vet=12ahUKEwj77LWPi7v8AhX6BbcAHUKeAQUQMygEegUIARDeAQ..i&docid=n6prXL7vd_s84M&w=1280&h=720&q=newtons%20law%20of%20viscosity%20&hl=en-US&ved=2ahUKEwj77LWPi7v8AhX6BbcAHUKeAQUQMygEegUIARDeAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.mechanicalbooster.com%2Fwp-content%2Fuploads%2F2021%2F03%2Fcompressible-and-incompressible-fluid-flow.png&imgrefurl=https%3A%2F%2Fwww.mechanicalbooster.com%2F2021%2F03%2Ftypes-of-fluid-flow.html&tbnid=uklqaZce9cqz9M&vet=12ahUKEwjWiN6jiLv8AhU6i9gFHc1lC6gQMygFegUIARDcAQ..i&docid=7DWxUJcs29oQkM&w=1540&h=536&q=incompressible%20fluid%20&ved=2ahUKEwjWiN6jiLv8AhU6i9gFHc1lC6gQMygFegUIARDcAQ

Theefore, one can realize that for us to arrive at a
result, the result must be a vector field, in which if
we substitute the values of the coordinate points
on the field, we will arrive at the behaviour of the
fluid flow at those points.

In 1738, the infamous Bernoulli equation came to

be. With every assumption that can be made to

simplify the problem, the fluid is assumed to be
incompressible, the flow to be steady and uniform,

and all viscous effects are neglected. With that,
Cfsopvmmj ! boe!ijt!bttpdj buf
———— e ; : work and defied energy and momentum
s 5 e C(|LiatioNs.

NGRS T "G Se.

Vector field Jo! 2869-! E! Bmf
for an object in an inviscid flui
flow, the drag occurring over its body is zero, i.e., there is no

tfgbsbujpo! pddvssjoh! po!uif!sfb Pui jt!
Ths was very far from reality, meaning all those assumptions were >
boel!ejeol!u!nbl f!boz!tfotf!up!bs ' pu! b! sft

Frictionless Flow: Zero Drag Real Flow: Finite Drag

Zero draa paradox

Zi Navier-Stokes Equations
Continuity Equation
V.-V=0
Momentum Equations
r —
- DV . -
Tyr Tz l)ﬁ = —Vp+pg+pvV-V
1 ~ ~N
| N
fzx Total derivative
T - =
X oV
L ¥ P A W Gtindit bl e
¥X ot change in pressure. (gravitational force operates asa
flusion of

maomentum.

Change of velocity Convective term
with time

(b)

L

NavierStokes continuity and momentum equations

Shear stress tenso

In the 19th century, the rhatmatical fluid mechanics community tried to include the effects of
wjtdptjuz! joup! Fvmfs!t! frvbujpo! tp! uibu! sfb
tensors were included in the equation. A tensor is a vector having two indices, meaheng that t
tensor is a Zlimensional tensor and is represented in matrix form.
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fleehamnews.com%2F2017%2F12%2F22%2Fbjorns-corner-aircraft-drag-reduction-part-10%2F&psig=AOvVaw3E5vFcOgwdlKqBmCHj6E7M&ust=1673374784732000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCJjmha2Nu_wCFQAAAAAdAAAAABAI
https://www.google.com/url?sa=i&url=https%3A%2F%2Fmathimages.swarthmore.edu%2Findex.php%2FVector_Fields&psig=AOvVaw06TfXne2MWda88P4jhOww1&ust=1673374570577000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCIi735yMu_wCFQAAAAAdAAAAABAD
https://www.google.com/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2Fd%2Fdf%2FAlembert.jpg&imgrefurl=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FD%2527Alembert%2527s_paradox&tbnid=kfdbk9u1Pv0uLM&vet=12ahUKEwiTt53-jLv8AhXuynMBHYZ1ACsQMygKegUIARDFAQ..i&docid=Nu23bQCZf4j_kM&w=512&h=640&q=d%27alembert%20paradox&hl=en-US&ved=2ahUKEwiTt53-jLv8AhXuynMBHYZ1ACsQMygKegUIARDFAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fars.els-cdn.com%2Fcontent%2Fimage%2F3-s2.0-B9780080999951000026-f02-03b-9780080999951.jpg&imgrefurl=https%3A%2F%2Fwww.sciencedirect.com%2Ftopics%2Fengineering%2Fviscous-stress&tbnid=J9WbyX8iSACKPM&vet=12ahUKEwjj7fDajrv8AhX5BbcAHZ8oCHUQMygvegUIARDKAg..i&docid=SaNyKNORjGdlfM&w=258&h=191&q=shear%20stress%20tensor&ved=2ahUKEwjj7fDajrv8AhX5BbcAHZ8oCHUQMygvegUIARDKAg
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.thermal-engineering.org%2Fwhat-is-navier-stokes-equation-definition%2F&psig=AOvVaw0Brg7O_0OStuXEeO0VQXem&ust=1673373817577000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCPD_2byJu_wCFQAAAAAdAAAAABAq
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Little did they know that in the year 1822, Claude Louis Navier would come up with the Navier
Stokes equation, which remains unsolved as a millennial problem to this day. Inotg§d5, Ge
Stokes presented a mathematically rigorous derivation of the-Skakies equation. And in
1904, Ludwig Prandtl modified and arrived at a form of the-S#okes equations that is still
used today for the design of different hydrodynamic and aaroity systems. Prandtl
showed that in a fluid flow, the flow near the walls can be divided into a layer, i.e., the boundary
layer, where the effects of friction are significant, and the simplified equations of Euler and
Bernoulli can be used to solve thelgbem.
The only issue with these
equations in any form is
that there is no clear
understanding
theoretically, and if the
fluid flow transibns to
turbulent flow and the
equations become highly
nonlinear, a smooth
result cannot be
obtained. Even for a

The oldest unsolved problem in phvsidarbulence small change in the initial
conditions of the fluid flow, the difference in the results is much higher. In Chaos theory,
turbulence is a mathatcally modeled phenomenon. Chaos theory is used to model systems
that produce random values for small changes in their initial conditions.

The Navier Stokes existence and smoothness propla&millennium problem

Basic properties of the solutions to Navier

Millennium Problems Stokes equations have never been proved.
And the existence of smooth solutions for a
Yang-Mills and Mass Gap . . .- .
Rismans Eypothesis given set of initial conditions is not proven
P vs NP Problem for the 3dimensional systemof these
Navier-Stokes Equation t- o VVh t 0 t h b
Haate, Coniacture equations in space. at is meant here by
Peoincaré—Conjecture- "smooth solution" is that the derivative of the

Birch and Swinnerton-Dyer Conjecture

result should be continuous at all points.
Imagining turbulence, we know that it is
highly noruniform and unsteady; therefore, if
included, common sensellseus that the

result would contain holes and discontinuitigse knowledge of the turbulence phenomenon

is critical to the design of systems involving three dimensions, and therefore the solution to
NavierStokes is important because only via that d¢enturbulence phenomenon be well
understood, and just by knowing the weather at a place, one can predict if the plane would
experience turbulence or not when flying over it.

The millenniunproblems- list

Epo!u! zpv! kvtu! mpwf ! mj wj drhthejnexisshe, x ps me! xi f sf !

What is the shear stress tensor?
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https://www.google.com/url?sa=i&url=https%3A%2F%2Farstechnica.com%2Fscience%2F2018%2F10%2Fturbulence-the-oldest-unsolved-problem-in-physics%2F&psig=AOvVaw0DYt0uluc1oVbc5c4QEnhx&ust=1673375512960000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCODH9-OPu_wCFQAAAAAdAAAAABAP
https://www.google.com/url?sa=i&url=https%3A%2F%2Ftwitter.com%2Ftequieremos%2Fstatus%2F1223433494950567937&psig=AOvVaw3nbY7xMD5pAhXgT5vTC3EO&ust=1673375886746000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCOih44uRu_wCFQAAAAAdAAAAABAI

Departmental  Activities

Mr. B. JeevaAssistant Professop IlI, delivered a talk on "CII Industrial
Innovation Award 2022 Highlights" in the Weekly Forum at Kumaraguru
College of Technology on-022022.

Dr. S. BalasubramaniaAssociate Professor, acted as a resource perso
one of the sessions in the International Virtual FDP on Eme
Technolgies in Computer Science Research, organized by the PPG Sd
Computer Science, Coimbatore, frofdZ22022 to 27-12-2022.

Dr. S. Sivakumarssistant Professop lll, published following papers as
detailed below.

1. d&n investigation on influence of battery materials for efficient l#bum
cbuuf sz! qAlR ConferdntejPloceedings 2446, 080001 (2022);
https://doi.org/10.1063/5.010815Bublished Online: 29 November 2022
Scopus indexed International Journal

2. d&xploring the efficacy of nano fluid (Al203 ) based battery thermal management system
vtjoh! , DAPE LIXonference Proceedings 2446, 130003 (2022);
https://doi.org/10.1063/5.010819Bublished Online: 29 November 2@&2pus indexed
International Journal.

3. dEffect of ferromagnetic and diamagnetic coil materials study on a wireless energy transfer
tztufn! vtjoh! nbAIR ConferencedPponeedmgs €446 11B0064 (2022);
https://doi.org/10.1063/5.0108229 Published Online: 29 Novembey 20@2us indexed
International Journal.

4. ddi f snbm! bobmztjt! pg! tubdl fel uzgf! tAMRf sdbq
Conference Proceedings 2446, 180047 (20&&ps://doi.org/10.1063/5.0108260
Published Online: 29 November 2@&®pus indexed International Journal.

5. d&n investigation on the performance of permanent magnet brushless DC motor based on
ejggfsfou,! AWDb (Cbnéejetcent Pdoceedings 2446, 100002022);
https://doi.org/10.1063/5.010813Published Online: 29 November 2&Dpus indexed
International Journal.
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Departmental  Activities

Mr. B. JeevaAssistant Professgp Il, published following papers as detailed
below.

1."Experimental Study on Heat TranEi@ihancement for the Multhannel
Gmpx! pg! Hsbqgi fof! ObopgmvjellJ ! BJQ! Dpo
p 1300025, (2022); https://doi.org/10.1063/5.0108494, November 2022,
PP 15, Scopus indexed International Journal.

2. dzZUx p! Qi bt f ! Ov n fraphitd NandpdBtelp onz Dj ¢ d pvmb H! Q) qf LI !
Proceedings, 2446, 030004-0300045, (2022); https://doi.org/10.1063/5.0108357,
November 2022, PR51Scopus indexed International Journal.

3. dZ2Ovnf sjdbm! Tuvez! pg! bfiGlui!j Wsfb oQbgofpsg! mvij bes! b dou! fC

Conference Proceedings, 2446, 03001 - 0300015 (2022);
https://doi.org/10.1063/5.0108346, November 2022, PPSdopus indexed International
Journal.

4. dZEszj oh! Ljofujdt! pg! Uvsl f@b uGfssbsne!'! Dtojwof hdlu T |

Conference Proceedings 2446, 18eD14 - 1800145 (2022);
https://doi.org/10.1063/5.0108383, November 2022, P Stopus indexed International
Journal.

Dr. B. N. SreeharaAssistant Professagp Il, published following pape as
detailed below.

1. d&n investigation on selection and validation of suitable material
steering knuckle of quad bike, AIP Conference Proceedings 2446, 110003
(2022); https://doi.org/10.1063/5.010832Bcopus indexed International Journal.

2. dzDvuujoh! gspdftt! gbsbnfufs! pqujnj {bujpo! p
2446, 160001 (2022); https://doi.org/10.1063/5.0108338, Scopus indexed International
Journal.

3. d&n investigation on selection and validation of suitable materieblteraof an automated
solar panel cleaning system using DEAR algbdihii@ Conference Proceedings 2446,
110005 (2022); https://doi.org/10.1063/5.01083860pus indexed International Journal.

4. dz2Pquj nj { buj po! pg! HNBX! dp o uepanAAgBSd material ! p wf ¢
vtjoh! Ubhvdij! M27! psui phpobm! bssbzLJ3! BJQ! I
https://doi.org/10.1063/5.0108326, Scopus indexed International Journal.

5. d&pplication of DEAR algorithm in selection of material for makingke fiecture for ATV

control armgJ AIP  Conference Proceedings 2446, 180017 (2022);
https://doi.org/10.1063/5.010834%copus indexed International Journal.
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Departmental  Activities

Dr.

Dr. S. BalasurbramaniaAssociate Professor, published following papers
as detailed below.

1. dZrediction of Therm&isruptionand Microstructure study on Cast Iron
pump casing in metal removal prodeb&IP Conference Proceedings
2446, 160008 (2022); https://doi.org/10.1063/5.010964Bcopus
indexed International Journal.

dX comparative surfecroughness study of silicon wafer by Laser speckle technique,
Atomic force Microscopy and Stylus profilonigdtAlP Conference Proceedings 2446,
1700121 - 1700125(2022); https://doi.org/10.1063/5.01082265copus indexed
International Journal.

Experimatal and computational structural cum fatigue data investigations on various
lightweightmaterials under tensile ldadhIP Conference Proceedings 2446, 180048
1800486(2022); https://doi.org/10.1063/5.01083&Ecopus indexed Internatiodalirnal.

Experimental investigations on effect of Magnesium on Wear properties of Ca&tRron
Conference Proceedings 2446, 16eD05 p 160054 (2022)
https://doi.org/10.1063/5.0108628copus indexed International Journal.

d2oughnessmeasurement of Mild steel plate by speckle iniabad#P Conference
Proceedings 2446,1700141.700115(2022); https://doi.org/10.1063/5.010811%copus
indexed International Journal.

R. ManivePRrofessor, published following papers as detailed below.

d2esign and Parametric Study of CodRtgating Propeller of Unmanne -
Aerial Vehicles for Hidbayload Applications based on GHRF ___ N
Approach [JVSS : ISSN: G9@60 (Print), 0975540 (Onling)Scopus

indexed International Journal.

dZrediction of Temperature Distribution in a Thermal Jacket Through Simulation During Hot
and Cold Environmégdt ! Tdpqgvt!joefyfe!Joufsobujpobm! Ky

d&zxperimental Study on Heat Transfer Enhancement fuith€hannel Flow of Graphene
Nanofluid Bcbpus indexed International Journal.

d2esign and muldisciplinary computational investigations on PVEH patches attached

horizontal axis hybrid wind turbine system for additional energy extraction idAALE !
Scopus indexed International Journal.
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Departmental  Activities

Dr. C. VelmurugarRrofessor and HoD, reviewedcc@uple ofpapes as
detailed below

dhfluence of Nano Graphite Particles on the Mechanical and Wear
Characterization of AlI6082Iloy Nano Composited o eStudglz of SiC
nanoparticles on the mechanical properties of AA7075 through solidification
process assisted by Ultrasonic cavitation metfad the Advances in
Material Science and Engineereag International Journal.

Mr. B. Jeeva Assistant Professop J J - ! s f wj f x f Resebarthg
engine speed control based on Tuna Swarm OptimizHtiéernational
Journal of Engineering Research and Reports

Mr. S. SivakumarAssistant Professop II, participated in a workshop on
"Proposal Writing in Metal 3D Printing for Young Professionals” on
05-12-2022 organized by KLDA, KCT.

Mr. B. JeevaAssistant Professap II, participated in &hortTermCourse

on "CFD for Appd Engineering Problems with Ha@aisPractice" from
19122022 to 2322022, organized by the National Institute

Technology, Rourkela, Odisha 769008.

Dr. S. Balasubramania®\ssociate Professor, participated in an FDP on
"Emerging echnologies in Computer Resedobotics” from 192-2022 to
27-12-2022, organized by PPG School of Computer Science, PPG College of
Arts and Science, Viswapuram, Saravanampatti, Coimbatore, Tamil Nadu
641035. He also participated in a workshop on "Babpdriting in Metal 3D
Printing for Young Professionals” oAl@2022 organized by KLDA, KCT.

Dr. R. ManiveRrofessor, participated in the DRDO DEBEL Research
Meeting on 292-2022 organized by DRDO DEBEL, Bangaluru.
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Departmental  Activities

Dr. M. Thirumalaimuthukumarafssistant Professop lll, participated in a
workshop on "Proposal Writing in Metal 3D Printing for Young Professionals”
on 0512-2022 organized by KLDA, KCT. He also participated in a Webinar on
"The Impact of Digital Twindpdeling, and Predictive Simulation on Business
Process Analysis" onQ2-2022 organized by NIVID Informatics."

Dr. B. N. SreeharaAssistant Professap Il, participated in a workshop @
"Proposal Writing in Metal 3D Printing for Young ProfesSiooal
0512-2022 organized by KLDA, KCT.

An industrial visit was arranged to ISFB3C Thiruvananthapuraom 2112-2022 and
22-12-2022.Dr. S. Balasubramaniafissociate ProfessoBr. N. Sangeeth&enior Associate
Professor; an@r. A. P. ArunAssistant Professagr Ill coordinated the visit.
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