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4 MǬȜʆɊɰɸṭ åɊɰʆȍɊȴȜɊ 

 
From the EditorsǍ 
 
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 issue. You 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 final-year student who was placed in four 

companies and shared his experience as well as suggestions for his juniors. We 

also have opportune section for the students 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 invite our readers to contribute their 

ideas.  

 
We wish you all a pleasant reading experience. 

 
FejupstǍ/ 
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STRICTLY TURBULENT ƿ Part 4 
 

Incompressible flow vs Incompressible fluid 
 
Incompressible flow 
 
Xfǃwf! dpnf! bdsptt!
these terms, and I am 
sure at least once we 
thought that both 
terms represented the 
same thing. Well, there is more to them than just density being 
constant throughout. Incompressible flow means that for a 

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 compressibility 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 the pressure, 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 Navier-Stokes equation? 
 
A brief history: 
 

The Navier-Stokes equations are a set of equations that govern 
fluid flow. It all 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 are linear and not chaotic when their initial conditions are 
changed slightly. Sir Isaac Newton applied his equations to fluids 

boe!tuvejfe!gmvje!jofsujb-!wjtdptjuz!)j/f/-!Ofxupoǃt!mbx!
of viscosity), and free jets. 
 
After his publication, Sir Isaac Newton and Leibniz 
independently developed infinitesimal calculus, or just 
calculus. Thus, it became easier to study fluid statics 
and dynamics, where the properties of the fluid or flow 
change from one point to another.  

Sir Isaac Newton 

bŜǿǘƻƴΩǎ ƭŀǿ ƻŦ ǾƛǎŎƻǎƛǘȅ 

 

Compressible vs Incompressible fluid 
Ms. Jobisha Celin 

20BME051 
3rd year mechanical - B 

 
 
 
 

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
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Therefore, 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!bttpdjbuf!Fvmfs!cvjmu!po!Ofxupoǃt!
work and defined energy and momentum 
equations. 
 
Jo!2869-!EǃBmfncfsu!qspwfe!uibu!
for an object in an inviscid fluid 

flow, the drag occurring over its body is zero, i.e., there is no flow 
tfqbsbujpo!pddvssjoh!po!uif!sfbs!tjef<!uijt!jt!dbmmfe!uif!EǃBmfncfsu!qbsbepy/!
This was very far from reality, meaning all those assumptions were futile 
boe!ejeoǃu!nblf!boz!tfotf!up!bssjwf!bu!b!sftvmu!uibu!xbt!dmptf!up!sfbmjuz/ 
 

 

 
In the 19th century, the mathematical fluid mechanics community tried to include the effects of 
wjtdptjuz!joup!Fvmfsǃt!frvbujpo!tp!uibu!sfbmjtujd!sftvmut!dpvme!cf!bdijfwfe/!Uif!tifbs!tusftt!
tensors were included in the equation. A tensor is a vector having two indices, meaning that the 
tensor is a 2-dimensional tensor and is represented in matrix form.  
 

Zero drag paradox 

Vector field  

5Ω!ƭŜƳōŜǊǘ 

Shear stress tensor  Navier-Stokes continuity and momentum equations 

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. In 1845, George 
Stokes presented a mathematically rigorous derivation of the Navier-Stokes equation. And in 
1904, Ludwig Prandtl modified and arrived at a form of the Navier-Stokes equations that is still 
used today for the design of different hydrodynamic and aerodynamic 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 the problem. 

The only issue with these 
equations in any form is 
that there is no clear 
understanding 
theoretically, and if the 
fluid flow transitions to 
turbulent flow and the 
equations become highly 
non-linear, a smooth 
result cannot be 
obtained. Even for a 
small change in the initial 

conditions of the fluid flow, the difference in the results is much higher. In Chaos theory, 
turbulence is a mathematically 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 problem ƿ A millennium problem 
 

Basic properties of the solutions to Navier-
Stokes equations have never been proved. 
And the existence of smooth solutions for a 
given set of initial conditions is not proven 
for the 3-dimensional system of these 
equations in space. What is meant here by 
"smooth solution" is that the derivative of the 
result should be continuous at all points. 
Imagining turbulence, we know that it is 
highly non-uniform and unsteady; therefore, if 
included, common sense tells us that the 

result would contain holes and discontinuities. The knowledge of the turbulence phenomenon 
is critical to the design of systems involving three dimensions, and therefore the solution to 
Navier-Stokes is important because only via that can the turbulence 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. 
 
Epoǃu!zpv!kvtu!mpwf!mjwjoh!jo!b!xpsme!xifsf!uifsf!jt!uvscvmfodf@ In the next issue,  
 
What is the shear stress tensor? 
 

The oldest unsolved problem in physics - turbulence 

The millennium problems - list 

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
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FACULTY AS RESOURCE PERSONS 
 
 
Mr. B. Jeeva, Assistant Professor ƿ II, delivered a talk on "CII Industrial 
Innovation Award 2022 Highlights" in the Weekly Forum at Kumaraguru 
College of Technology on 12-09-2022. 
 
 

Dr. S. Balasubramanian, Associate Professor, acted as a resource person in 
one of the sessions in the International Virtual FDP on Emerging 
Technologies in Computer Science Research, organized by the PPG School of 
Computer Science, Coimbatore, from 19-12-2022 to  27-12-2022. 
 

PAPERS PUBLISHED 
 
 
Dr. S. Sivakumar, Assistant Professor ƿ III, published following papers as 
detailed below. 
 
1. ǆAn investigation on influence of battery materials for efficient lithium-ion 
cbuufsz!qbdl!eftjhoǇ, AIP Conference Proceedings 2446, 080001 (2022); 
https://doi.org/10.1063/5.0108156 Published Online: 29 November 2022, 
Scopus indexed International Journal 

 
2. ǆExploring the efficacy of nano fluid (Al2O3 ) based battery thermal management system 
vtjoh! DGEǇ, AIP Conference Proceedings 2446, 130003 (2022); 
https://doi.org/10.1063/5.0108198 Published Online: 29 November 2022, Scopus indexed 
International Journal. 

 
3. ǆEffect of ferromagnetic and diamagnetic coil materials study on a wireless energy transfer 
tztufn!vtjoh!nbuifnbujdbm!npefmǇ, AIP Conference Proceedings 2446, 180064 (2022); 
https://doi.org/10.1063/5.0108229 Published Online: 29 November 2022, Scopus indexed 
International Journal. 

 
4. ǆUifsnbm!bobmztjt!pg!tubdlfe!uzqf!tvqfsdbqbdjupst!gps!ejggfsfou!nbufsjbm!tusvduvsftǇ, AIP 

Conference Proceedings 2446, 180047 (2022); https://doi.org/10.1063/5.0108260, 
Published Online: 29 November 2022, Scopus indexed International Journal. 

 
5. ǆAn investigation on the performance of permanent magnet brushless DC motor based on 
ejggfsfou! nbufsjbmtǇ, AIP Conference Proceedings 2446, 100004 (2022); 
https://doi.org/10.1063/5.0108137, Published Online: 29 November 2022, Scopus indexed 
International Journal. 
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Mr. B. Jeeva, Assistant Professor ƿ II, published following papers as detailed 
below. 
 
1. "Experimental Study on Heat Transfer Enhancement for the Multi-Channel 
Gmpx!pg!Hsbqifof!ObopgmvjeǇ-!BJQ!Dpogfsfodf!Qspdffejoht!3557-!241113-1 
ƿ 130002-5, (2022); https://doi.org/10.1063/5.0108494, November 2022, 
PP 1-5, Scopus indexed International Journal. 

 
2. ǆUxp!Qibtf!Ovnfsjdbm!Bobmztjt!pg!Hraphite Nanoparticle jo!Djsdvmbs!QjqfǇ-!BJQ!Dpogfsfodf!

Proceedings, 2446, 030004-1 -030004-5, (2022); https://doi.org/10.1063/5.0108357, 
November 2022, PP. 1-5, Scopus indexed International Journal. 

 
3. ǆOvnfsjdbm!Tuvez!pg!Ifbu!Usbotgfs!Dibsbdufsjtujdt of Graqijuf!Obopgmvje!jo!Gmbu!UvcftǇ-!BJQ!

Conference Proceedings, 2446, 030001-1 - 030001-5 (2022); 
https://doi.org/10.1063/5.0108346, November 2022, PP. 1-5 Scopus indexed International 
Journal. 

 
4. ǆEszjoh! Ljofujdt! pg! Uvslfz! Cfssz! Vtjoh! Tpmbs! Uvoofm! Eszfs;!Obuvsbm! DpowfdujpoǇ-! BJQ!

Conference Proceedings 2446, 180014-1 - 180014-5   (2022); 
https://doi.org/10.1063/5.0108383, November 2022, PP. 1-5, Scopus indexed International 
Journal. 

 
 
Dr. B. N. Sreeharan, Assistant Professor ƿ II,  published following papers as 
detailed below. 
 
1. ǆAn investigation on selection and validation of suitable material to a 

steering knuckle of quad bike, AIP Conference Proceedings 2446, 110003 
(2022); https://doi.org/10.1063/5.0108320, Scopus indexed International Journal. 

 
2. ǆDvuujoh!qspdftt!qbsbnfufs!pqujnj{bujpo!pg!DG9N!tuffmǇ-!BJQ!Dpogfsfodf!Qspdffejoht!

2446, 160001 (2022); https://doi.org/10.1063/5.0108338, Scopus indexed International 
Journal. 

 
3. ǆAn investigation on selection and validation of suitable material to a roller of an automated 

solar panel cleaning system using DEAR algorithmǇ, AIP Conference Proceedings 2446, 
110005 (2022); https://doi.org/10.1063/5.0108389, Scopus indexed International Journal. 

 
4. ǆPqujnj{bujpo!pg!HNBX!dpouspm!gbdupst!pwfs!xfme!cfbe!qbsbnfuers of AA 6351 material 
vtjoh!Ubhvdij!M27!psuiphpobm!bssbzǇ-!BJQ!Dpogfsfodf!Qspdffejoht!3557-!221112!)3133*<!
https://doi.org/10.1063/5.0108326, Scopus indexed International Journal. 

 
5. ǆApplication of DEAR algorithm in selection of material for making a flexible fixture for ATV 

control armsǇ, AIP Conference Proceedings 2446, 180017 (2022); 
https://doi.org/10.1063/5.0108345, Scopus indexed International Journal. 
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Dr. S. Balasurbramanian, Associate Professor, published following papers 
as detailed below. 
 
1. ǆPrediction of Thermal Disruption and Microstructure study on Cast Iron 

pump casing in metal removal processǇ, AIP Conference Proceedings 
2446, 160004-5 (2022); https://doi.org/10.1063/5.0109647, Scopus 
indexed International Journal. 

 

2. ǆA comparative surface roughness study of silicon wafer by Laser speckle technique, 
Atomic force Microscopy and Stylus profilometryǇ, AIP Conference Proceedings 2446, 
170012-1 - 170012-5 (2022); https://doi.org/10.1063/5.0108226 Scopus indexed 
International Journal. 

 
3. ǆExperimental and computational structural cum fatigue data investigations on various 

lightweight materials under tensile loadǇ-!AIP Conference Proceedings 2446, 180048-1 - 
180048-6(2022); https://doi.org/10.1063/5.0108365, Scopus indexed International Journal. 

 
4. ǆExperimental investigations on effect of Magnesium on Wear properties of Cast IronǇ, AIP 

Conference Proceedings 2446, 160005-1 ƿ 16005-4 (2022), 
https://doi.org/10.1063/5.0108628, Scopus indexed International Journal. 

 

5. ǆRoughness measurement of Mild steel plate by speckle imagesǇ, AIP Conference 
Proceedings 2446,170011-1-170011-5(2022); https://doi.org/10.1063/5.0108111, Scopus 
indexed International Journal. 

 

Dr. R. Manivel, Professor, published following papers as detailed below. 
 

1. ǆDesign and Parametric Study of Counter-Rotating Propeller of Unmanned 
Aerial Vehicles for High-Payload Applications based on CFD-MRF 
Approach  IJVSS : ISSN: 0975-3060 (Print), 0975-3540 (Online), Scopus 
indexed International Journal. 

 
2. ǆPrediction of Temperature Distribution in a Thermal Jacket Through Simulation During Hot 

and Cold EnvironmentǇ-!Tdpqvt!joefyfe!Joufsobujpobm!Kpvsobm/ 
 

3. ǆExperimental Study on Heat Transfer Enhancement for the Multi-Channel Flow of Graphene 
NanofluidǇ-!Scopus indexed International Journal. 

 
4. ǆDesign and multi-disciplinary computational investigations on PVEH patches attached 

horizontal axis hybrid wind turbine system for additional energy extraction in HALE UAVsǇ-!
Scopus indexed International Journal. 

 

  



 

  
Volume No. 06 - Issue No. 05 

MEXPRESS  

11 Departmental Activities  

 
MANUSCRIPTS REVIEWED 
 

Dr. C. Velmurugan, Professor and HoD, reviewed a couple of papers as 
detailed below 
 
ǆInfluence of Nano Graphite Particles on the Mechanical and Wear 
Characterization of Al6082 Alloy Nano CompositesǇ boe! ǆStudy of SiC 
nanoparticles on the mechanical properties of AA7075 through solidification 
process assisted by Ultrasonic cavitation method for the Advances in 
Material Science and Engineering, an International Journal.  

 
Mr. B. Jeeva, Assistant Professor ƿ JJ-!sfwjfxfe!b!qbqfs!ujumfe!ǆResearch on 
engine speed control based on Tuna Swarm OptimizationǇ-!International 
Journal of Engineering Research and Reports. 
 

PROGRAMMES ATTENDED 
 

 
Mr. S. Sivakumar, Assistant Professor ƿ 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. Jeeva, Assistant Professor ƿ II, participated in a Short-Term Course 
on "CFD for Applied Engineering Problems with Hands-On Practice" from  
19-12-2022 to 23-12-2022, organized by the National Institute of 
Technology, Rourkela, Odisha 769008. 
 
 
 

Dr. S. Balasubramanian, Associate Professor, participated in an FDP on 
"Emerging Technologies in Computer Research-Robotics" from 19-12-2022 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 "Proposal Writing in Metal 3D 
Printing for Young Professionals" on 05-12-2022 organized by KLDA, KCT. 
 

 
 
Dr. R. Manivel, Professor, participated in the DRDO DEBEL Research Topics 
Meeting on 29-12-2022 organized by DRDO DEBEL, Bangaluru. 
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Dr. M. Thirumalaimuthukumaran, Assistant Professor ƿ III, participated in a 
workshop on "Proposal Writing in Metal 3D Printing for Young Professionals" 
on 05-12-2022 organized by KLDA, KCT. He also participated in a Webinar on 
"The Impact of Digital Twins, Modeling, and Predictive Simulation on Business 
Process Analysis" on 09-12-2022 organized by NIVID Informatics." 
 
 

Dr. B. N. Sreeharan, Assistant Professor ƿ II, participated in a workshop on 
"Proposal Writing in Metal 3D Printing for Young Professionals" on  
05-12-2022 organized by KLDA, KCT. 
 

INDUSTRIAL VISITS 
 

 

 

 

 
An industrial visit was arranged to ISRO-VSSC Thiruvananthapuram  on 21-12-2022 and  
22-12-2022. Dr. S. Balasubramanian, Associate Professor; Dr. N. Sangeetha, Senior Associate 
Professor; and Dr. A. P. Arun, Assistant Professor ƿ III coordinated the visit. 
 
 
 
 
 
 
 
 
 

 


