
COIMBATORE INSTITUTE OF TECHNOLOGY 
(Government Aided Autonomous Institute Affiliated to Anna University, Chennai) 

COIMBATORE – 641 014. 

DEPARTMENT OF MECHANICAL ENGINEERING  

DEPARTMENT NEWSLETTER – April 2022 Issue 
 

 

 

Journals 

Publication in Journal of Mechanical Science and Technology – Springer (IF - 1.734) 
 

D. P. Sam Solomon, V.Selladurai, and 
A.S.Krishnan, published a paper titled 
“Experimental analysis on performance 
assessment of a hybrid double cross-flow tube 
arrangement in a shell and tube heat 

exchanger” in the Journal of Mechanical Science and Technology. 
DOI:10.1007/s12206-021-1247-z.  
 
The article presents the evolution of a novel configuration of tube placements in a shell 
and tube heat exchanger (HX). A CFD analysis on a double cross flow arrangement of 
tubes reveals improved mixing of the shell-fluid which is expected to increase heat 
transfer. This arrangement was modified for easier manufacture and maintenance, 
which led to the hybrid double cross flow (HDCF) arrangement. Experiments were 
carried out in the HDCFHX, for parallel and counter flows, to compare its performance 
against the conventional staggered arrangement. The HDCFHX comprises composite 
bundles of three and four tubes. The three tube bundle is arranged in a staggered manner 
to themselves and orthogonal to the four-tube bundle. Ambient air at of 32 °C was used 
as the shell-fluid for Reynolds number ranging from 500 to 1000, for a fixed flow rate 
of 0.6 kg/min of water entering the tubes at 85 °C. This arrangement was observed to 
enhance the heat transfer with relatively lesser increase in pressure drop. The HDCFHX 
gave a significant improvement in heat transfer rate per pressure drop of 17 % to 38 %, 
vis-à-vis the conventional staggered arrangement in the parallel mode. The counter flow 
mode overly exhibited a similar trend, wherein the increase in this ratio varied from 8.5 
% to 27.5 %. 
 
Publication in Journal of Polymer Composite – (IF 3.171) 
 

Dr. C. Balaji Ayyanar, Dr. K. Marimuthu, Dr. 
B. Gayathri, Mr. C. Bharathiraj, Mr. S. K. 
Pradeep Mohan, Dr. Sanjay M R, Dr. Anish 
Khan, Dr. Suchart Siengchin, published a paper 
titled “Characterization of Natural 

Particulates Filled and E-Glass Fiber Reinforced Sandwich Polymer Composites” 
in the Journal of Polymer Composite, Published on 21st January 2022. DOI: 
10.1002/pc.26519 
 
 
 

Research Publications
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Publication in Journal of Applied Sciences 
 

Dr.Sridhar Thyageswaran co-authored a paper with Dr. Sarith 
Subramaniam and Professor Sabine Hoffmann of the Department of Civil 
Engineering, TU Kaiserslautern, Germany, and with Dr. Gregory Ward 
(formerly with Lawrence Berkeley National Laboratories, USA), titled: 
“Calculation of View Factors for Building Simulations with an Open-

Source Ray-tracing Tool”. Their article was published in the Journal of Applied 
Sciences,  ISSN: 2076-3417, Vol. 12, pp. 2768, published in March 2022. 

Longwave radiative heat transfer is a key determinant of energy consumption in 
buildings and view factor calculations are therefore required for the detailed simulation 
of heat transfer between buildings and their environment as well as for heat exchange 
within rooms. Typically, these calculations are either derived through analytical means 
or performed as a part of the simulation process. This paper describes the methodology 
for employing RADIANCE, a command-line open-source raytracing software, for 
performing view factor calculations. Since it was introduced in the late-1980s, 
RADIANCE has been almost exclusively employed as the back-end engine for lighting 
simulations. We discuss the theoretical basis for calculating view factors through Monte 
Carlo calculations with RADIANCE and propose a corresponding workflow. The 
results generated through RADIANCE are validated by comparing them with analytical 
solutions. The fundamental methodology proposed in this paper can be scaled up to 
calculate view factors for more complex, practical scenarios. Furthermore, the 
portability, multi-processing functionality, and cross-platform compatibility offered by 
RADIANCE can also be employed in the calculation of view factors. 

Publication in International Journal of Medical Science and Current Research 
(IJMSCR) 
 

 Shruthi Priyanka R, Saravana Kumar M, Rajam Ramasamy N,   
published a paper titled “Evaluation of Adverse Events following Covid -
19 Vaccination (Vaccine Vigilance) among the Health Care Professionals 
– A Multicentred Questionnaire Based Study” in the International Journal 
of Medical Science and Current Research (IJMSCR), ISSN (Print): 2209-

2870, Vol. 5, Issue 2, Page No: 199-212 March-April 2022 
 
 Background: The COVID-19 pandemic has crippled down human health in alarming 
ratios globally including all the developed and developing countries as a whole. The 
pandemic situation has pushed the entire health care system in many countries to critical 
and most challenging testimony. The virus has claimed the lives of 3,884,890 people, 
with still 179,393,174 confirmed live cases among 220 countries as of June 2021(1). 
The main aim of this study is to assess the adverse events on administration of vaccines 
among healthcare professionals and their approach towards vaccination(2).  
Methods: A retrospective study conducted among the healthcare workers from June 
2021 to August 2021 to analyze and introspect the AEFI post Covid 19 vaccination in 
Tamil Nadu, India. The local and systemic side effects post both the 1st and 2nd dose 
of Covid19 vaccination was collected through questionnaire.  
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Results: A total of 700 potential health care workers were approached, out of which 
661 participated and provided value insights regarding the side effects of vaccination. 
The most common side effect reported were the fever, head ache, body pain and pain at 
the site of injection. Young population, majorly involving the females, were affected 
than the older population. All the reported side effects were mild to moderate in nature 
without requiring any hospitalization  
Conclusion: The adverse events post Covid19 vaccination are tolerable and 
manageable while they can be mitigated with simple home remedies and administration 
of paracetamol 

Publication in Journal of Material Cycles and Waste Management  
 
K. R. Sumesh, V. Kavimani, P. M. Gopal, Petr Spatenka, A. Ajithram,  
G.Suganya Priyadharshini,  published a paper titled  “The effect of 
various composite and operating parameters in wear properties of 
epoxy‑based natural fiber composites”  in the Journal of Material Cycles 
and Waste Management, https://doi.org/10.1007/s10163-022-01357-1 

 
In this experiment banana fly ash (BA) at 1, 3 and 4 wt% was mixed with the hybrid 
natural fiber combination of sisal/pineapple at 30, 40 and 50 wt%. Grey relational 
analysis (GRA) coupled with Taguchi method is followed to find the common optimal 
parameter combination that yields lesser specific wear rate (SWR) and coefficient of 
friction while testing the developed novel polymer matrix composites against steel ball. 
The multi-response optimization using GRA pointed out that minimal addition of BA 
filler (1 wt%), hybrid fibre content (30 wt%), higher sliding distance (1500 m) and 
lesser loading (5 N) results in good overall tribological properties. The addition of filler 
materials and hybrid fibres with the polymer matrix results in increased friction, it is 
suggested to keep the percentage low for the filler and fibre. The SEM results showed 
high adding up of fiber results in pull out of fibers in the epoxy resin resulting in high 
wear rate of natural composites. Good fiber filler/epoxy bonding created a tribolayer 
surface in the combination and that reduces the surface contact between counter 
specimen and workpiece with reduced SWR 
 
Publication in Journal of Bio- and Tribo-Corrosion 
 
Yashwanth Kumar Balasubramanian Gayathri,  Lokesh Kumar Ranganathan, R. Vaira 
Vignesh, G. Suganya Priyadharshini, published a paper titled “Nanoarchitectonics 
of AA7075‑NbC Surface Composites for Augmenting the Mechanical and 
Tribological Properties” in the Journal of Bio- and Tribo-Corrosion, (2022) 8:56, 
https://doi.org/10.1007/s40735-022-00653-5. 
 
Friction stir processing (FSP) is an efficient solid-state process for the fabrication of 
surface composites. In the current research, FSP has been utilized to fabricate surface 
composite, which comprises AA7075 alloy as base material matrix and niobium carbide 
(NbC) as the reinforcement particles. The tensile strength, elongation, hardness, and 
wear rate of AA7075-NbC surface composite that is fabricated at various combinations 
of FSP process parameters (tool rotation speed, tool traverse speed, and groove width) 
are evaluated. Hybrid polynomial—radial basis function-based models are developed to 
correlate the relationship between the process parameters and the properties. Also, the 
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optimum process parameters for maximizing hardness, strength, elongation, and wear 
resistance are deduced. The results indicate that the FSP process window for achieving 
the desirable properties in the AA7075-NbC surface composite is as follows: tool 
rotation speed between 860 and 900 rpm, tool traverse speed between 20 and 21.3 
mm/min, and groove width of 1.1 mm and 1.18 mm for tensile strength, ductility; and 
tool rotation speed between 811 and 1043 rpm, tool traverse speed of 56 mm/min and 
60 mm/min, and groove width of 1.4 mm for wear resistance. The betterment in 
mechanical and tribological properties is attributed to the homogeneous dispersion of 
reinforcement particles. 
 
Publication in Polymers - IF: 4.329 
 

Balaji Ayyanar Chinnappan , Marimuthu 
Krishnaswamy, Mugilan Thanigachalam, 
Huaizhong Xu, Saiful Islam Khan and Md 
Enamul Hoque, published a paper titled 
“Fabrication, Characterization and In Vitro 

Assessment of Laevistrombus canarium-Derived Hydroxyapatite Particulate-
Filled Polymer Composite for Implant Applications” in Polymers, Published on 23rd 
February 2022. https://doi.org/10.3390/polym14050872 
 
This paper presents the formulation, characterization, and in vitro studies of polymer 
composite material impregnated with naturally derived hydroxyapatite (HA) 
particulates for biomedical implant applications. Laevistrombus canarium (LC) 
seashells (SS) were collected, washed and cleaned, sun-dried for 24 h, and ground into 
powder particulates. The SS particulates of different weight percentages (0, 10, 20, 30, 
40, 50 wt%)-loaded high-density polyethylene (HDPE) composites were fabricated by 
compression molding for comparative in vitro assessment. A temperature-controlled 
compression molding technique was used with the operating pressure of 2 to 3 bars for 
particulate retention in the HDPE matrix during molding. The HDPE/LC composite was 
fabricated and characterized using X-ray diffraction (XRD), field-emission scanning 
electron microscopy (FESEM), energy-dispersive X-ray (EDX), differential scanning 
calorimetry (DSC), and TGA. Mechanical properties such as tensile, compression, 
flexural, hardness, and also surface roughness were tested as per ASTM standards. Mass 
degradation and thermal stability of the HDPE/LC composite were evaluated at 
different temperatures ranging from 10 to 700 _C using thermogravimetric analysis 
(TGA). The maximum tensile strength was found to be 27 _ 0.5 MPa for 30 wt% 
HDPE/LC composite. The thermal energy absorbed during endothermic processes was 
recorded as 71.24 J/g and the peak melting temperature (Tm) was found to be 128.4 _C 
for the same 30 wt% of HDPE/LC composite specimen. Excellent cell viability was 
observed during the in vitro biocompatibility study for EtOsterilized 30 wt% of 
HDPE/LC composite specimen, except for a report of mild cytotoxicity in the case of 
higher concentration (50 _L) of the MG-63 cell line. The results demonstrate the 
potential of the fabricated composite as a suitable biomaterial for medical implant 
applications. 
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Journal of Materials Research and Technology - IF: 5.039 
 
Balaji Ayyanar Chinnappan, Marimuthu Krishnaswamy, Mr. Sanjkar Rajan, 
published a paper titled “In-vitro Cytotoxicity of Zinc oxide, Graphene oxide, and 
Calcium carbonate nano particulates reinforced High-density polyethylene 
composite” in the Journal of Materials Research and Technology, Accepted for 
Publication. 
 
This research aims to develop and increase the appropriate polymer composite for 
human implants and to evaluate its mechanical properties. The composites have proved 
their application in several fields, but still, many types of research are going on to 
improve their properties and to increase the area of application. The polymer composites 
have also entered their utility into bone implants as a substitute for metallic implants 
due to problems like high cost and corrosion resistance. The polymer composites are 
less in weight, economical, high corrosion resistance and they can be made into any 
required shape. In this research the Zinc oxide (ZnO), Graphene oxide (GO), and 
Calcium carbonate (CaCO3) nanoparticles with wt. % reinforced polymer composites 
provide good mechanical properties and show good tribological properties. Among 
Zinc oxide, graphene oxide, calcium carbonate nanoparticles the graphene oxide 
reinforced High-density polyethylene (HDPE) composites have better properties and 
they can be most suitable for bio implant materials. With the extract-cotton seed oil and 
extract-Phosphate Buffer Saline (PBS) from graphene oxide (HDPE) composites, the 
culture medium (cell line MG-63) with direct cytotoxicity reactivity first test on extract-
cotton seed oil of 10 μl and 20 μl extract exhibited a maximum of 71% and 57% cell 
viability and a minimum of 29% and 43% mild cytotoxicity. The culture medium with 
direct cytotoxicity reactivity second test on extract-Phosphate Buffer Saline (PBS) of 
10 μl and 20 μl extract exhibited maximum 61% and 60% cell viability and minimum 
39% and 40% cytotoxicity. 
 
Publication in Materials Letter 
 

M.Bhuvanesh Kumar, P.Sathiya, G.Rajesh Kannan & M.Karthikeyan 
(Assistant Professor), published a paper titled “Investigation on the 
microstructure and micro-hardness of Inconel 825 thick wall 
fabricated by wire arc additive manufacturing” in Materials Letter, 
Volume 317, ISSN: 0167-577X, 15 June 2022.  

 

Conferences  
 

Publication in Indo-Norwegian International Online Conference on FARAON-2022  

Mr.C.Balaji Ayyanar (Assistant Professor), 
Dr.K.Marimuth (Professor), B.Gayathri, published a paper 
titled “Characterization, in-vitro Investigation of Plant 
extracts Blended PVA Thin Membrane for Wound-
Dressing in Biomedical Applications” International Virtual 

Conference on “Chemistry – Frontiers & Challenges (ICCFC – 2022) on 5th-7th 
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January 2022, conducted by PG & Research Department of Chemistry PSGR 
Krishnammal College for Women, Coimbatore, Tamil Nadu, India. 

Publication in International Virtual Conference on “Chemistry – Frontiers & Challenges 
(ICCFC – 2022)” 2022 

Mr.C.Balaji Ayyanar (Assistant Professor), 
Dr.K.Marimuth (Professor), Pradeep Mohan 
(Assistant Professor), published a paper titled 
“An in-vitro Investigation of Plant extracts 
Blended PVA Bio Membrane” published in 

International Virtual Conference on “Chemistry – Frontiers & Challenges (ICCFC – 
2022)” 2022 on 02nd to 04th February 2022, conducted by Institute for Energy 
Technology (IFE), University of Oslo (UiO), Norway and Madurai Kamaraj University 
(MKU) India. 

Publication in International conference on Biomaterials Online Conclave’2022 

Mr.C.Balaji Ayyanar (Assistant Professor), 
Dr.K.Marimuth (Professor), published a paper titled 
“Characterization and in-vitro investigation Liquid 
extracts of Blended Bio membrane” International 
conference on Biomaterials Online Conclave’2022 from 7th 

to 15th March 2022, conducted by SBAOI, STREMI & NIGIS India, funded by MHRD-
RUSA 2.0. 

Books Chapter Published 
Dr. C.Balaji Ayyanar (Assistant Professor) & 
Dr.K.Marimuthu, (Professor)  Published a book chapter 
titled “Characterization of Syzygium cumini Particulates-
Filled Epoxy Composites” Intelligent Technologies for 
Sensors Applications, Design, and Optimization for a Smart 

World. Apple Academic Press, ISBN: 9781774911853. 2022.  

Dr. G.Suganya Priyadharshini, Assistant Professor,  Published a book 
titled “Magnesium Alloy Surface Composites” Edition 2022, ISBN 
978-93-5593-156-6 
Dr. G.Suganya Priyadharshini, Assistant Professor,   Published a book 
titled “Advanced Manufacturing Techniques for Engineering and 

Engineered Materials”. DOI: 10.4018/978-1-7998-9574-9.ch004 
 

Dr. C.Balaji Ayyanar (Assistant Professor), 
Dr.K.Marimuthu, (Professor), 
Mr.C.Bharathiraj, Dr.B.Gayathri & 
Mr.S.K.Pradeep Mohan  Published a book 
titled “Mechanical Characterization of Labeo 

Catla and Laevistrombus Canarium Derived Hydroxyapatite-High Density 
Polyethylene Composite for Sustainability of Green and Eco-friendly Composites” 
CRC Press (Taylor and Francis Group). 
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Dr.C.Balaji Ayyanar (Assistant Professor), Dr.N.Vasugi, Dr.R.Sunitha 
and Dr.S.Amsamani, Published a book titled “Effect of Processing on 
Natural Fibres For Composite Manufacturing” CRC Press (Taylor and 
Francis Group). 

 

Guest Lectures Delivered  

 
Dr.G.Suresh Kannan, Associate Professor, delivered an online lecture 
titled “New Education Policy” in Virtual Faculty Development Program 
on Emerging Research Trends in Computer Science” held on 05.03.2022 
organized by JCT College of Engineering and Technology, Coimbatore.   
 

Dr.M.Velliangiri (Assistant Professor) delivered an online lecture titled 
“Modelling and simulation of Hybrid system” held on 15.03.2022 AN 
(1.45 PM to 3.15 PM) in a Tamil Nadu state government-sponsored five 
days online FDP tilted “Research opportunities in Electrical Vehicle” from 
14.03.2022 to 18.03.2022 organized by Government College of 
Engineering, Coimbatore associated with Nachimuthu Polytechnic College, Pollachi. 

   
Program Attended 

Dr. A. S. Krishnan (Associate Professor), successfully participated in the 
“IP Awareness/Training program” under the National Intellectual property 
awareness mission on January 06, 2022, organized by Intellectual Property 
Office, India. 

Dr. C.Balaji Ayyanar (Assistant Professor), Participated & completed a 
national level online refresher course “Energy, Automobile and 
Refrigeration & Air” Conducted by the National Institute of Technical 
Teachers' Training and Research (NITTTR), Chennai from 20.12.2021 to 
24.12.2021.  

Mr.M.Karthikeyan, Assistant Professor, has completed the AICTE-ISTE 
approved Orientation/refresher program on “Grid-connected electric 
vehicle charging station with renewable energy power” organized by AVC 
College of Engineering, Mayiladudurai, Tamil Nadu from 23.12.2021 to 
30.12.2021. 

Mr.M.Karthikeyan, Assistant Professor, has attended a National level workshop titled 
“Industry Academic Alliance Program on AR, VR and MR” organized by ARK 
Infosolutions Pvt Ltd & Fusion VR on 9th March 2022 at The Residency Tower, 
Coimbatore.  
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Dr.S.Selvam, Assistant Professor, participated & completed successfully 
a National level online ATAL FDP  titled “Recent Advancement in 
Manufacturing Processing” at the Veer Surendra Sai University of 
Technology, from 27/12/2021 to 31/12/2021. 
 

Dr. G.Suganya Priyadharshini, Assistant Professor, participated in the 
Webinar on “Introductory on 3D-Printing/Additive Manufacturing and its 
Applications” organized by the Department of Mechanical Engineering, 
Coimbatore Institute of Technology, Coimbatore on 30th November 2021. 
 

Dr.H.Sivarathinamoorthy, Assistant Professor, participated and 
completed successfully a National level online webinar titled 
“Mathematical principles, challenges and innovations in intelligent 
systems” organized by the Department of Mathematics, Coimbatore 
Institute of technology on 23 & 24 February 2022.  
 
Mr. H. Sivarathinamoorthy, Assistant Professor, has successfully participated in IP 
Awareness/Training program under the National Intellectual Property Awareness 
Mission on January 06, 2022, organized by Intellectual Property Office, India. 
 

Dr.R.Vishnu, Assistant Professor, participated in National level Six Days 
FDP on “Design, Optimization and Manufacture of Materials” organized 
by the Department of Mechanical Engineering, SSN College of 
Engineering, Chennai from 07-03-2022 to 12-03-2022. 
  

Program Organized  
 

Mr.M.Karthikeyan, (Assistant professor), was Conducted a two-day 
online training program on the topic “Lean Six Sigma – Yellow Belt” 
organized through MSME (Ministry of Micro, Small and Medium 
Enterprises) for the 2nd year, 3rd year and 4th year students of Mechanical 
Engineering department of Coimbatore Institute of Technology, 

Coimbatore on 28th and 29th of December, 2021. 

Honors Received 
 

Mr.M.Karthikeyan, Assistant Professor, participated & received the 
honor “Primary Evaluator” from AICTE for his exceptional contribution 
as a primary evaluator in Toycathon, 2021.  
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Post-Doctoral Fellowship 

Bulgarian academy of science – Institute of Robotics invited Dr.Tony 
Punnoose Valayil, Assistant Professor, to start his fellowship at the 
Institution of Robotics, Bulgaria. The proposed Project titled 
“Autonomous Hybrid Exoskeleton Robot for Rehabilitation of upper Limb 
in Stroke affected Patients” with financial support covering 100% of the 

action’s eligible costs.  
 

STUDENTS PERFORMANCE 
Ph.D., Completed 

Students completed their Ph.D., under Anna university 

S.No 
Name of the 

students 
Reg. No 

Date & Year 
of Completion

Title of the Research 

1.  Mr.P.Arivazhagan 19132691152 06.01.2022 

Exploring the potential of 
additive manufacturing in 
ophthalmology in design and 
development of custom 
product. 

2.  Mr.M.Chandru 1414269826 16.03.2022 

Experimental investigation 
on Machinability 
performance of carbon 
nanotubes coated tool during 
turning of titanium alloy.  

 
STUDENTS ACTIVITIES 

 
REPORT ON LEAN SIX SIGMA 

CERTIFICATION TRAINING 

A two-day online training program was conducted on the topic “Lean Six Sigma – 
Yellow Belt” organised through MSME (Ministry of Micro, Small and Medium 
Enterprises) for the 2nd year, 3rd year and 4th year students of Mechanical Engineering 
department of Coimbatore Institute of Technology, Coimbatore on 28th and 29th of 
December, 2021. Professor Dr Gopal Sivakumar and Professor Ravikumar were the 
teaching faculties in covering the topics respectively.  
The day-1 of the training began with the brief introduction about the teaching faculties 
and the history and use of lean six sigma in industries for solving problems through 
appropriate examples of usage in industries. Lean Six Sigma mainly focuses on quality 
which is affected by the customers, process and employee. There are various levels of 
sigma which increases with a reduction in the defects. Six sigma focus on reducing 
defects by reducing defects. The various lean tools available were introduced in brief 
and by implementing with the concepts of sigma we can solve problems effectively. 
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The DMAIC strategy was taken for working on problems which goes as DEFINE, 
MEASURE, ANALYZE, IMPROVE AND CONTROL. Each phase has 3 sub-steps 
thus 15 steps totally for problem solving methodology. Six sigma works along with 
statistics by using central tendency and variation concepts. Customer and process 
tolerance, boundaries, control limits and specification limits were explained in detail 
for understanding the product parameters.  
The day-2 began with the introduction of the define phase of DMAIC strategy which 
includes a set of questions to ask in order to define the project, select and finalize. The 
define phase tools were explained in brief with appropriate examples. Project 
identification and the metrics were covered along with CTQ tree and COQ. Project 
charter and the 6 elements involved were explained. Measuring phase and the tools were 
talked about next and how data can be collected and analysed under analyse phase using 
the tools and techniques for analysis. Pareto chart was taken in particular for giving an 
example of analysis by drawing the pareto chart along with scatter chart and correlation 
chart. In the improve phase re-evaluation is done for checking if any improvement is 
required from the data from all the phases and carried out. So, control phase is finally 
reached by implementing the control plan which has various steps. Once everything is 
over then there is transfer of the project to process and project closure. The training was 
concluded successfully. 
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