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Mechanical Engineering

Overall Summary Sheet (2022 — Till Date)

Sr. No. Research Category 2022 2023 2024 | 2025 | 2026 | Total
1 SCI/WOS Publications 03 04 04 03 01 15
2 Scopus Journal Articles 04 05 08 05 01 23
3 Scopus Conference Papers - 03 02 04 - 09
A Scopus Book / Book ] ] o1 ) ) o1

Chapters
5 Patents - 01 02 - - 03
6 Funded Research Projects - - - - 02 02
7 Consultancy Projects - - - - - -
8 Research MoUs - - - - - -
International Conferences
’ Organized ) _ ) ) ) )




B.1 SCI/WOS Journal/Conference Publications

. Name of
S.N | Year Faculty Authors Title Journal/Conference
Prof Rohit Jadhao, R.R., [Comparative CFD analysis of heat transfer gg:g%};rsour(gzlizréoﬁ
1 | 2026 Ja(.ihao Chitragar, P., [enhancement using NACA0021 and and yEnvironmen tal
Kamble, D. |NACA2421 aerofoil inserts in turbulent pipe flow Effects
Prof. Rohit Jad.hao, RR, Overview of the future perspective of aerofoil-|Engineering Research
2 Chitragar, P., .
Jadhao based passive heat transfer enhancement Express
Kamble, D.
Prof. Rohit Jad.hao, RR., A chronological review of heat transfer . .
3 Jadhao Chitragar, P., enhancement using inserts in channel flows Physica Scripta
2025 Kamble, D. &
Comparative analysis of aerobeads and aerofoil ASME . International
. Jadhao, R.R., Mechanical
Prof. Rohit . shapes for . .
4 Chitragar, P., . Engineering Congress
Jadhao heat transfer enhancement in heat exchanger "
Kamble, D. and Exposition
systems .
Proceedings Imece
Dr. Mishra Mishra, K., Lal, [Numerical investigation of FGMs of various|Mechanics Based
5 Kun dan i A., Sutaria, [material distributions with discontinuities under |Design of Structures
B.M. localized loadings and Machines
Wagh, S.V.,
More, S.R., |Effects of low-power laser hardening on the|Journal of Materials
Dr. More, . . .
6 Satish R Madhav, mechanical and metallurgical properties of|Research and
| V.V.V,,V,R., [biocompatible SAE 420 steel Technology
2024 Siddiqui, M.I.H.
More, S.R., |Effect of Ni Addition on the Metallurgical and .
7 I;ztﬁog > | Menghani, J.V., |Mechanical Properties of WC — 10Co — 4Cr %eezlmsei::nce and Heat
' Vyas, A. Laser Cladding Surfaces on Mild Steel
Dr. Sapali, Pal, J.S., Sapali, Estimation and analysis of exergy loss and
. S.N,, . . Journal of Thermal
8 Shivalingap performance evaluation of marine freshwater . .
Deshmukh, . Engineering
pa Nagappa PW generating system
Akash A.
Deshmukh, . . .
Dr. Khond, | Khond, A.A., Thermodynamlc gr}d Kl.netlc Studies of Glass- Glass  Physics and
9 . Forming Compositions in Ca— Mg—Cu Ternary .
Anuj A. Bhatt, J.G., . Chemistry
. Metallic Glasses
Palikundwar,
U.A.
Dr. Mishra, Mishra, K.,'Lal, XFEM based thermo-elastic numerical analysis Meghanlcs Based
10 Kundan A., Sutaria, of FGMs with various discontinuities Design of Structures
2023 B.M. and Machines
Proceedings of ASME
Dr. Dieviia Naik, M; Understanding the state of sanitation in India|2023 international
11 - evijay Rivera, PC; |through qualitative methods and aseptic tank|design engineering
Patil . . . .
Bilton, AM |[sensing device technical
conferences
Dr. Mishra, Mishra, K.,'Lal, E)}perlmental Investigation of Repair of Plate International Journal of
12 A., Sutaria, |with Edge and Center Crack by Surface Bounded
Kundan - Steel Structures
B.M. Composite Patch
Deshmukh,
A.A., Khond .. .
’ > |Local structure order around Ni in Hf-Cu—Ni .
13 | 2022 | Pr- Khond, | AA., Bhatt, 1,1 ribbons: XANES and EXAFS study at Ni|Lfysica B Condensed
Anuj A. 1.G, Matter
. K—edge
Palikundwar,

U.A.




14

15

Journal of solar energy

Dr. Dieviia Khan, R; Patil, [Development of High Performance engineerin
- Uisvyay D and Vertical Falling Film Plastic Dehumidifier gineering
Patil . . . . transactions of  the
Kumar, R |Exploiting Surface Modification Technique ASME
Dr. More, Kanakavalli, dDeeStier?glfmei Oeggmiitfirggg)erfs;Siiggrgjﬁlucgz Engineering Research
Satish R |P.B., More, S.R. g p p g Express

quality of biogas generation process

B.2. Scopus Journal Publications

S.N | Year | Faculty Authors Title Name of Journal
Prof. Rohit Jadhao, RR., |[Comparative CFD analysis of heat transfer E}I{:z(g)i]/esroulrjiﬁsiziiirgf
1 ]2026 Ja&hao Chitragar, P., [enhancement using NACA0021 and and Engironmen tal
Kamble, D. |NACA2421 aerofoil inserts in turbulent pipe flow Effects
) Jcal(liiltlgog’;:'%’ Overview of the future perspective of aerofoil-| Engineering Research
Prof. Rohit Kamble, D. based passive heat transfer enhancement Express
Jadhao Jadhao, RR, A chronological review of heat transfer . .
3 Chitragar, P., . . Physica Scripta
enhancement using inserts in channel flows
Kamble, D.
Bawane, R.K., |Experimental study on performance of diesel
Prof. Gadge . ) . o .
- Gadge, N.B., |engines operating under different fuel injection |International Journal of
4 12025 Nilima . . )
Baliram Bawane, D.K., |pressures using Calophyllum methyl ester with Ambient Energy
Gadge, P.B. |and without doping of nickel-oxide
5 Dr. Khond, é%; ?Eﬁ;%’ Synthesis of Al-AIN metal matrix composites by| Engineering Research
Anuj A. Tiwari, H. powder metallurgy route Express
Pande, R.S., |Effect of MoS2 nano-additive size and
Pande, . World Journal of
6 Rushikesh S Bachchhav, |concentration on the wear performance of crude Eneineerin
) B.D. Jatropha-based bio-lubricant & &
Jadhao, R.,
Mahobiya, V., Experimental Analysis of Mechanical Tests on a Commumcatlo.ns on
7 Dhore, P.B., . Applied Nonlinear
Plate Composed of Banana Fibre .
Kale, M., Analysis
Prof. Rohit Charkha, P.
Jadhao Kale, M.,
Sherje, N., . . .. . .
3 Dhore, P., ... Demgp & Devglopment of Automatic Pesticide Ad\_/ar}ces in Nonlu'lejar
Gorane, P.S., Spraying Machine Variational Inequalities
Jadhao, R.
Prof. Kht.:tre, SN, Optimization of Manufacturing Processes using
o Birajdar, V.V., P . Nanotechnology
9 Birajdar, Artificial Intelligence and .
2024 X Ovhal, M., X . Perceptions
Vishal V. Machine Learning
Pachpute, S.
Temperature Analysis in Cubic Boron Nitrate
Khetre, S., : . .. .
Cutting Tool during Minimum Quantity
Prof. Khetre,| Bongale, A., .o . - : .
10 Lubrication Turning with a Coconut-Oil-Based Coatings
Subhash Kumar, S., . . . . .
Nano-Cutting Fluid Using Computational Fluid
Ramesh, B.T. .
Dynamics
Dr. Mishra Mishra, K., Lal, |Numerical investigation of FGMs of various Mechanics Based
11 Kun dan ’ A., Sutaria, |material distributions with discontinuities under| Design of Structures
B.M. localized loadings and Machines
12 Dr. More, Wagh, S.V., |Effects of low-power laser hardening on the| Journal of Materials
Satish R. More, S.R., |mechanical and metallurgical properties of Research and




Madhav, biocompatible SAE 420 steel Technology
VVV,V,R,
Siddiqui, M.I.H.
Dr. More More, S.R., |Effect of Ni Addition on the Metallurgical and Metal Science and
13 Sa.tish R’ Menghani, J.V., [Mechanical Properties of WC — 10Co — 4Cr Laser Heat Treatment
) Vyas, A. Cladding Surfaces on Mild Steel
Dr. Sapali, Pal, J.S., Sapali, Estimation and analysis of exergy loss and
Y S.N,, . . Journal of Thermal
14 Shivalingap performance evaluation of marine freshwater . .
Deshmukh, . Engineering
pa Nagappa PW generating system
Prof. Gadge Bawane, RK., Diesel engine performance with nickel-oxide- .
. Gadge, N.B., e . . __|International Journal of
15 Nilima doped Calophyllum oil biodiesel under varying )
. Bawane, D., [. .77 T % Ambient Energy
Baliram injection timings
Gadge, P.
Akash A.
Deshmukh, . . .
Dr. Khond, | Khond, A.A., Therrpodynamm ggd Kl.net1c Studies of Glass- Glass Physics and
16 . Forming Compositions in Ca— Mg—Cu Ternary .
Anuj A. Bhatt, J.G., . Chemistry
. Metallic Glasses
Palikundwar,
2023 U.A.
. Mishra, K., Lal, [Experimental Investigation of Repair of Plate .
Dr. Mishra, . . International Journal of
17 A., Sutaria, [with Edge and Center Crack by Surface Bounded
Kundan - Steel Structures
B.M. Composite Patch
Dr. Mishra, Mishra, K.,.Lal, XFEM based thermo-elastic numerical analysis of Mf:chanlcs Based
18 A., Sutaria, . . . . Design of Structures
Kundan FGMs with various discontinuities .
B.M. and Machines
Chaudhary, S., . . . . .
. Effect of preheating on the mechanical and high | Advances in Materials
Dr. Yadav, Dangi, S., . . . . .
19 . . |temperature tribological behaviour of reusing and Processing
Vikas Yadav, V., Suri, marble dust with aluminium composite Technologies
N.M., Tyagi, M. UstWIHR aluminiu P &
Dr. Biradar, | Biradar, M.K., |CFD and exergy analysis of
20 Madagonda | Parmar, D.N., |[subcritical/supercritical CO, based naturally| Renewable Energy
K. Yadav, A K. [circulated solar thermal collector
Deshmukh,
A.A., Khond .. .
’ > |Local structure order around Ni in Hf-Cu—Ni .
21 Dr. Khond, | = A-A., Bhatt, |, (o ribbons: XANES and EXAFS study at Ni| T 1ysica B Condensed
Anuj A. J.G., Matter
. K—edge
2022 Palikundwar,
U.A.
29 Dr. More, Kanakavalli, dDeeStierrI:lLI}lrlei Oer;ﬁnmi tsezgglggersofsiﬁllgrgjiuc%z Engineering Research
Satish R |P.B., More, S.R. & P . p & Express
quality of biogas generation process
More, S.R., CFD Simulation and Experimental Results
23 Dr. More, Bhatt, D.V., Validation of Slurry Erosion Wear using Slu Trends in Sciences
Satish R | Menghani, J.V., my g Sty

Jagtap, R.K.

Pot Test Rig




B.3. Scopus Conference Publications

S.N | Year | Faculty Authors Title Name of Journal
ASME International
. Jadhao, R.R., |Comparative analysis of aerobeads and aerofoil Mechanical
1 Prof. Rohit Chitragar, P., |shapes for heat transfer enhancement in heat| Engineering Congress
Jadhao .
Kamble, D. |exchanger systems and Exposition
Proceedings IMECE
Prof. Gadge Bawane, RK., Injector Deposition and Behavior Change of .
. Gadge, N., : . . ..| SAE Technical Papers
2 Nilima Shelke. G.N Diesel Engine Fueled with Calophyllum Oil conference
Baliram > =7 | Biodiesel Blend under 150 Hrs Endurance Test
Bawane, D.
2025 ASME International
Prof. Pati, Pati, RA., Study of tribol.ogical performapce of eut.ecti.c al-si ' Meqhanical
3 alloy composite enhanced with combination of| Engineering Congress
Rahul Arun Deore, E. . . . ..
kyanite and graphite reinforcement and Exposition
Proceedings IMECE
Kanaskar, A.S.,
Dr. Sapali, Sapali, S.N., |Cushioning Design for a Load Coupled Hydraulic Lecture Notes in
4 Shivalingap | Haribhakta, |Actuator Using Multi-body Dynamics Simulation Mechanical
pa Nagappa | V.K., Sati, S.C., | Approach Engineering
Vaidya, S.
5 Dr. Khond, gf:;ﬁg;%’ Synthesis and characterization of Al-AIN Materials Today
Anuj A. .77 [composite Proceedings
Tiwari, H.
2024 Dr. Sapali Kanaskar, A.S.,
6 Shi;/alingai) Sapa}li, S.N., |A Review on Cushioning Characteristics in High-| Journal of Phys?cs
pa Nagappa Harlbhgkta, Speed Hydraulic Actuators Conference Series
V.K.,, Sati, S.C.
Pesode, P.,
Barve, S.,
7 Prof. Jadhav,| Wankhede, |Antibacterial Activities of Plasma Electrolytic AIP Conference
Dhanaji R. S.V., Pawar, |Oxidation Coated Magnesium Alloys Proceedings
S.K., Jadhav,
D.R.
Pesode, P.,
2023 Barve, S., .. . . .
3 Prof. Jadhav,| Wankhede, ;Fltaﬁ?ézglon allssyin Self;::ioﬁ o dfor surzlom;dggii Materials Today
Dhanaji R. | S.V., Jadhav, ppth dol & & Proceedings
D.R., Pawar, methodology
S.K.
Dr. Mishra Mishra, K.,'Lal, Stochastic Fracture Analysis'of FGM 'Plate With Lecture Nc?tes in
9 Kundan ? A., Sutaria, |Edge Crack Under Mechanical Loadings using Mechanical
B.M. XFEM Engineering
B.4. Scopus Book/Book Chapters
S.N | Year | Faculty Authors Title Name of Publisher
Subhash Khetre
Prof. i’sair;folsl?e
1 |2024 | Subhash 1cipue, Abrasive water jet machining of composites De Gruyter Brill
Khetre VlshallBlrajdar,
and Milind

Ovhal




B.5. Patents

Status of
Patent Patent
S.N App;c:tlon (Published/ Inventor/s Name Title Applicant/s Name
Granted)
Prof. Pgrasappa Mali A rotatable  multi-speciman Prof. Pgrasappa Mali
1| 486384-001 In Process |Dr. Satish More fixture with indexine mechanism Dr. Satish More
2026 Prof. Dhanaji Jadhav for 1;15 W ot eroziongci uiecments Prof. Dhanaji Jadhav
Prof. Sandeep Gore Y quip Prof. Sandeep Gore
Mr. Subhash Khetre Mr. Subhash Khetre
. Dr. Aparna Pande . . . Dr. Aparna Pande
2 | 425090001 | P2 |pr Milind Ovhal intelligent e-vehicle Charging Iy Milind Ovhal
Dr. Vishal Birajdar &5 IDr. Vishal Birajdar
Dr. Santosh Pachpute Dr. Santosh Pachpute
Mr. Subhash Khetre Mr. Subhash Khetre
. Dr. Aparna Pande . - Dr. Aparna Pande
3| 424989-001 P“;’gzsged Dr. Vishal V Birajdar Al‘baset‘.l b“(’i'fe.mhfer - lture |Dr- Vishal V Birajdar
Dr. Milind Ovhal preparation device 1ot aghieti™iIe I pr. Milind Ovhal
Dr. Santosh Pachpute Dr. Santosh Pachpute
Dr.Keshav Nandurkar, Dr.Keshav Nandurkar
Dr. Mukund Kharde, Dr. Mukund Kharde
Published |Dr. Nanasaheb Gurule, .- Dr. Nanasaheb Gurule
4 |403496-001 2023 Mr. Govind Dhage, Seed and fertilizer sprayer drone Mr. Govind Dhage

Mr. Vishalsingh Rajput,
Mr. Avinash Somatkar

Mr. Vishalsingh Rajput
Mr. Avinash Somatkar

B.6. Funded Research Projects (In Process)

— Co-
Principal o . .
S.N Investigator prlnc.lpal Amount Funding Agency
Investigator
. Dr. . o
1 Dr. Satish Madagonda 280000/~ Indian Knowledge System Division
More . of MoE
Biradar
) Dr. Digvijay ) 49000/~ Foundation for ISHRAE Research
Patil Science and Technology




The book explores new possibilities in the domain of Abrasive Water Jet Machining
(AWIM) of composites. AWJM is a well industrialized process, but some parameters of
AWJM process need to be precisely optimized in line with the properties of advanced
materials (such as composites) to achieve superior machining characteristics. By in-
corporating AI and ML techniques, the AWJM process can become more adaptive and
intelligent, leading to better consistency and quality in machining operation. The book
also highlights the sustainability and greener approaches during machining which

can lead to cost savings and improved efficiency in the long run. Further, the book
combines theoretical insights with practical implications, offering valuable knowledge
on optimizing the cut quality characteristics of AWJM process by integrating AI and
ML techniques, and promoting sustainability in machining operations to researchers,
engineers, and practitioners working in the domain of AWJM of Composites.

THE SERIES: ADVANCED COMPOSITES

The goal of Advanced Composites is the combined presentation of materials, manu-
facturing technology and engineering aspects of composites. This Series covers the
complete range of multi scale composite materials, including nanocomposites, biocom-
posites, functional and smart composites, structural composites, gradient and layered
composites, eco-composites, composites based in natural materials, etc. Current topics
of interest include the physical and chemical properties, microstructural characteriza-
tion of composites, design and manufacture of composites and structures, mechanical
behaviour in use environments, testing and characterisation techniques, modelling and
optimization methods, fracture, creep, tribology, machinability and performance of
composites in service.

Advanced Composites is essential reference for academics, materials, physics, chemical
researchers, mechanical and materials, biomedical engineers, professionals in
composite-related industries.

ISBN 978-3-11-124020-6
ISSN 2192-8983
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ABRASIVE WATER
JET MACHINING
OF COMPOSITES

EMPIRICAL AND ANALYTICAL MODELLING

Edited by Sachin Salunkhe, Vikas Sisodia
and J. Paulo Davim

ADVANCED COMPOSITES



Subhash Khetre*, Santosh Pachpute, Vishal Birajdar, and Milind Ovhal
Chapter 12

An insight into the kerf taper, surface
properties, and delamination in abrasive
water-jet machining (AWJM) process

Abstract: Kerf taper and delamination are undesirable geometrical defects inherent
to abrasive water-jet machining (AWJM) of layered fiber-reinforced polymer compo-
sites. This is mainly attributed to the characteristics of water-jet energy as well as the
anisotropic nature of the material. This chapter presents the study about kerf taper,
surface properties, and delamination in the AWJM process. AWJM is an emerging
technology for material processing with distinct advantages such as the absence of no
thermal distortion, high machining versatility, high flexibility, and small cutting
forces. As a result, much remains to be learned about the process and technology, and
most of the knowledge regarding abrasive water jet is considered to be classified. The
aim of this chapter is to examine the AWJM process, parameters, working system,
kerf taper, and optimization using ANN and machine learning.

Keywords: Abrasive water-jet machining (AW]JM), kerf taper, optimization, ANN, machine
learning, properties, material

12.1 Introduction

Abrasively propelled water-jet machining (AWJM) is an advanced manufacturing pro-
cess that utilizes a high-velocity stream of abrasive-laden water to cut, shape, and ma-
chine various materials [1]. This process has gained significant attention in industrial
applications due to its versatility, precision, and environmental friendliness. Within the
realm of AW]JM, several critical factors contribute to the overall efficiency and quality
of the machining process. This introduction focuses on three key aspects [2] such as
kerf taper, surface properties, and delamination. Kerf taper refers to the phenomenon
where the cut width at the top of a workpiece is different from the cut width at the

*Corresponding author: Subhash Khetre, Department of Mechanical Engineering, Nutan College of
Engineering and Research, Talegaon Dabhade, Pune, Maharashtra, India, e-mail:
subhash2025khetre@gmail.com

Santosh Pachpute, Department of Mechanical Engineering, D. Y. Patil University, Ambi, Talegaon
Dabhade, Pune, Maharashtra, India

Vishal Birajdar, Milind Ovhal, Department of Mechanical Engineering, Nutan College of Engineering
and Research, Talegaon Dabhade, Pune, Maharashtra, India

https://doi.org/10.1515/9783111240244-012
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O, ' ORIGINAL
~4 T T/ Serial No. : 183226
g .
INTELLECTUAL '

PROPERTY INDIA

PATENTS | DESIGNS | TRADE MARKS
GEOGRAPHICAL INDICATIONS

e Frafed, YRT GRBR The Patent Office, Government Of India
fastrs+ & UsfieRur T UHTOT U | Certificate of Registration of Design

fesreT 4. / Design No. : 424989-001
g / Date : 28/07/2024
UREANRSal dRIE / Reciprocity Date*

391/ Country

T R S @ f6 g ufa & affq fesies st AI-BASED BIO-FERTILIZER PREPARATION

DEVICE FOR AGRICULTURE @ @sifer &, & Gsfieer, &°ff - 15-03 # 1.Mr. Subhash Namdev
Khetre 2. Dr. Aparna Pande 3.Dr. Vishal V Birajdar 4.Dr. Milind Ovhal 5.Dr. Santosh

Pachpute & M ¥ I9gw H@&AT X i@ d X k@l T 2

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 15-03 in respect of the application of such
design to AI-BASED BIO-FERTILIZER PREPARATION DEVICE FOR AGRICULTURE in the
name of 1.Mr. Subhash Namdev Khetre 2. Dr. Aparna Pande 3.Dr. Vishal V Birajdar
= 4.Dr. Milind Ovhal 5.Dr. Santosh Pachpute.

R effia, 2000 qer R Frw, 2001 & oM aumt & argerer ) :
In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.

%&?

Controller General of Patents, Designs and Trade Marks

SR} e i fafd
Date of Issue : 24/10/2024

+URERehdT TRIG (afE S &) orgehr srgafa & 7 & aum 331 o1 99| fESTs &1 TR USiieheor 6t aRiE & &9 auf & foy ghm e
faer, sfafam vd fam & Peest & arefiq, ofw auf $i arfaRes eaf & forg v S g 5 T ust &t Suah faftres erfarfal srerar faker &
TSTIehoT U &<t & I T8l &) Tehall 21

The reciprocity date (if any) which has been allowed and the name of the country. Copyright in the design will subsist for ten years from the date of
Registration, and may under the terms of the Act and Rules, be extended for a further period of five years. This Certificate is not for use in legal

proceedings or for obtaining registration abroad.
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(@] - . ORIGINAL
4 %Y T/ Serial No. : 183360
N .
INTELLECTUAL ¥y :
PROPERTY INDIA 7
CEOCRAPHICAL INDICATIONS T s A

e Frafed, YRT GRBR The Patent Office, Government Of India
fastrs+ & UsfieRur T UHTOT U | Certificate of Registration of Design

fgsTigq H. / Design No. : 425090-001
aE / Date ; 29/07/2024
UREANRSal dRIE / Reciprocity Date*

391/ Country

yaiier fpan Strar @ 6 g@ew ufa A aftfq fesies st INTELLIGENT E-VEHICLE CHARGING

STATION BASED ON INTERNET OF THINGS & Wdfiya &, @ gsiiepeer, 9oft 13-02 & 1.Mr.
Subhash Namdev Khetre 2. Dr. Aparna Pande 3.Dr. Milind Ovhal 4.Dr. Vishal V

Birajdar 5.Dr. Santosh Pachpute & M # Swdw® d@a v arde & & faar @1 2

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 13-02 in respect of the application of such
design to INTELLIGENT E-VEHICLE CHARGING STATION BASED ON INTERNET OF
. THINGS in the name of 1.Mr. Subhash Namdev Khetre 2. Dr. Aparna Pande 3.Dr.
o~ Milind Ovhal 4.Dr. Vishal V Birajdar 5.Dr. Santosh Pachpute.

feome efaferam, 2000 e festieet Frm, 2001 & orend saat @ oFERer H :

In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001. %2

%&?

Controller General of Patents, Designs and Trade Marks

SR} e i fafd
Date of Issue : 24/10/2024

+URERehdT TRIG (afE S &) orgehr srgafa & 7 & aum 331 o1 99| fESTs &1 TR USiieheor 6t aRiE & &9 auf & foy ghm e
faer, sfafam vd fam & Peest & arefiq, ofw auf $i arfaRes eaf & forg v S g 5 T ust &t Suah faftres erfarfal srerar faker &
TSTIehoT U &<t & I T8l &) Tehall 21

The reciprocity date (if any) which has been allowed and the name of the country. Copyright in the design will subsist for ten years from the date of
Registration, and may under the terms of the Act and Rules, be extended for a further period of five years. This Certificate is not for use in legal
proceedings or for obtaining registration abroad.




@Eh . ORIGINAL

.iF Y ¥/ Serial No. : 156384
ERREsSE

INTELLECTUAL :

PROPERTY INDIA -

R cim el B

e Frafed, YRT GRBR The Patent Office, Government Of India
fastrs+ & UsfieRur T UHTOT U | Certificate of Registration of Design

fesreT 4. / Design No. : 403496-001
g / Date : 29/12/2023
UREANRSal dRIE / Reciprocity Date*

391/ Country

T foRam St @ 6 gorw ufq § affa fesea st SEED AND FERTILIZER SPRAYER DRONE

q wefem B, @ dofiwor, gft 15-03 & 1.Dr.Keshav Nilkanth Nandurkar 2. Dr. Mukund
Ramdas Kharde 3.Dr. Nanasaheb Baburao Gurule 4.Mr. Govind Shantaram Dhage

5.Mr. Vishalsingh Dhirajsing Rajput 6.Mr. Avinash Abhiman Somatkar & 79 # W
e o arte § o o

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 15-03 in respect of the application of such
design to SEED AND FERTILIZER SPRAYER DRONE in the name of 1.Dr.Keshav
Nilkanth Nandurkar 2. Dr. Mukund Ramdas Kharde 3.Dr. Nanasaheb Baburao Gurule
4.Mr. Govind Shantaram Dhage 5.Mr. Vishalsingh Dhirajsing Rajput 6.Mr. Avinash
Abhiman Somatkar.

fesga afafem, 2000 der fesmee fraw, 2001 & FediA TEgH & AFHET H|

In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.

N

it

Controller General of Patents, Designs and Trade Marks

SR} e i fafd
09/02/2024
Date of Issue :

+URERehdT TRIG (afE S &) orgehr srgafa & 7 & aum 331 o1 99| fESTs &1 TR USiieheor 6t aRiE & &9 auf & foy ghm e
faer, sfafam vd fam & Peest & arefiq, ofw auf $i arfaRes eaf & forg v S g 5 T ust &t Suah faftres erfarfal srerar faker &
TSTIehoT U &<t & I T8l &) Tehall 21

The reciprocity date (if any) which has been allowed and the name of the country. Copyright in the design will subsist for ten years from the date of
Registration, and may under the terms of the Act and Rules, be extended for a further period of five years. This Certificate is not for use in legal

proceedings or for obtaining registration abroad.
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FOUNDATION FOR ISHRAE, RESEARCH, SCIENCE, TECHNOLOGY (FIRST)
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FOUNDATION FOR ISHRAE, RESEARCH, SCIENCE, TECHNOLOGY (FIRST)
1103-04, 11t Floor, Chiranjiv Tower,

43, Nehru Place, New Delhi-110 019

Tel: 011 41635655

CERTIFICATE FROM THE LOCAL ISHRAE CHAPTER

The student project entitled- “Experimental Study on Composite Evaporative Cooling Pads

with Novel Water Distributor for Enhanced Cooling Efficiency and Durability”, by our ISHRAE

student members.

1. Ms.
2. Ms.
3. Ms.

4. Ms.

Dnyaneshwari Adinath Thorat (ISHRAE student membership ID: S002229)
Kartiki Deshmukh (ISHRAE student membership ID: SO0132456)
Nikita Bhosale (ISHRAE student membership ID: S00132216)

Vaishnavi Sanjay Bhange (ISHRAE student membership ID: S00133490)

of Nutan Maharashtra Institute of Engineering and Technology, Talegaon Dabhade, Pune, is
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submitted to ISHRAE HQ on the successful completion of the Project.
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5 Qe Dl

Student Chair Chapter President Faculty Adviser/Guide

(Seal of the student chair) (Seal of the Chapter President) (Seal)
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VL. ENDORSEMENT FROM THE HEAD OF THE INSTITUTION

Project Title: Experimental Study on Composite Evaporative Cooling Pads with
Novel Water Distributor

Certified that the institution welcomes the parficipation of Ms. Dnyaneshwari
Adinath Thorat, Ms. Karliki Deshmukh, Ms. Nikita Bhosale and Ms. Vaishnavi
Sanjay Bhange of Third/Second year Mechanical Engineering Depariment as
the Principle Investigator/s (Pl) for the above said project.

1. Cerlified that the equipment, other basic facilifies and other adminisirative facilities as per
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2. The Institution shall ensure that financial and purchase procedures are followed as per the
prevailing norms of the institution, within the allocated budget.

3. The Institution shall provide the Statement of Expenditure and the Utilisation Cerlificate of
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1103-04, 11 Floor, Chiranjiv Tower,

43, Nehru Place, New Delhi-110 019

Tel: 011 41635655

PROJECT PREAMBLE BY GUIDE:

This project, titled “Experimental Study on Composite Evaporative Cooling Pads with
Novel Water Distributor”, is designed to provide students with hands-on research experience
in the field of HVAC&R systems, particularly focusing on evaporative cooling technologies.

Evaporative cooling offers a low-cost and energy-efficient alternative to conventional
refrigeration-based cooling systems. However, conventional cooling pads suffer from short
service life, microbial growth, and uneven water distribution, which reduces efficiency and
increases maintenance. The proposed study introduces composite pads made from durable
plastic-natural fiber materials, combined with a novel water distributor, to enhance cooling
efficiency, pad longevity, and overall system performance.

The project aims to enable students to integrate theoretical knowledge with practical
experimentation, including material selection, pad fabrication, flow distribution optimization,
mnstrumentation, and data analysis. Students will also gain experience in simulation, performance
evaluation, and technical documentation, aligning with ISHRAE’s mission to promote
research and innovation in HVAC&R.
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Dr. Digvijay Ankush Patil
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