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State-of-the-Art Laboratories:
1. Nuclear Thermo-hydraulics and Safety Research Laboratory

The Nuclear Thermo-hydraulics and Safety
Research Laboratory has been developed in
the Department with the financial assistance
from BARC, Mumbai in the form of three
projects having a cumulative outlay of
approximately 400 Lac. In this Laboratory the
~ Severe accident scenario in the Indian Pressure
Heavy Water Reactors (PHWRs) and
Advanced Heavy Water Reactors (AHWRS)
shall be experimentally simulated in a single
full length channel and the Reactor design
safety shall be investigated. The generated
experimental data will be helpful to validate the channel heat transfer models. The laboratory has
state-of-the-art heating facility of 490 kW capacity (70/140VDC and 3500/7000A).

2. Fire Safety and Research Laboratory

The Fire Safety and Research
Laboratory has been developed in
collaboration with BARC, Mumbai
through the sponsored project of 400
Lac outlay. The laboratory consists of
fire test facility for defining the design
fire environment relevant for Nuclear
Power Plants and other establishments.
The main features of the facility are the
preparation of actual fire temperature—
time, fire flux- time curves for actual
combustibles (cable, liquid
combustibles etc.), to study effect of ventilation on the design fire curves. Further, the acceptance
criteria of various equipment, cable and instrumentations against possible design fire is adopted.
The facility consists of a cone calorimeter of real time analysis. The FTT make Cone Calorimeter
has been procured to meet all existing Standards and find the heat release, mass loss, smoke
production during the room fire.




Summary of Major Sponsored Research and Consultancy Projects

Name of Faculty Name of the project Funding Amount
agency (Rs in Lakhs)
Dvivedi, Akshay Development and Parametric Fast Track 27.00
Evaluation of Micro-Ultrasonic Young Recommended
Machining for 3-D micro-moulds Scientist for funding
(SERC)
Recommended
for funding
Dvivedi, Akshay Development and Parametric Study of | DST (SERC) 35.00
(PI) Grinding Assisted Electro Chemical
Kumar, Pradeep | Discharge Machining
Sharma, A.K.
Jain, P.K. Experimental investigation and CSIR 13.40
performance optimisation of high
precision finishing of gears by electro
chemical honing (ECH) process
Establishing pre-heat time and BPCL 14.045
development of nozzles for reducing
pre-heat time while using Bharat
Metal Cutting Gas (BMCG)
Experimental Investigation on CSIR 20.66
Machining of Ti-6Al-4V Alloy
Ultrasonic Vibrations Assisted Electro DST 26.50
Chemical Machining with Abrasive
Honing Gear
Kumar, Ravi Assessment of radiation heat transfer
for 19 pin PHWR fuel bundle under BRNS 54.96
heat-up condition
Murugesan, K. Solar Assisted Ground Source Heat
pump System for Domestic and CSIR 18.8
Industrial Applications
Sahoo, P.K. (PI) CFD Simulation of a deforrr_]e_.\d reactor | BRNS, DAE 14.95
Mishra, Manish channel under heat-up conditions '
Sharma, Satish C. | Computation and validation of lube oil
Harsha, Suraj P. | and Jacking oil flows/losses as well as BHEL
Stiffness and damping coefficients in Haridwar 12.5

Hydrodynamic Journal Bearings of
Steam Turbine.




PhD Awarded:

Name of Student Title of Thesis
Hrusikesh Mohanty Some Modeling Approaches on The Effects of Tool Geometries on Friction Stir
Welds
Chaitanya Sharma Mechanical and Corrosion Behavior of Friction Stir Welded Joints of 7039

Aluminium Alloy

Nathi Ram A Study of Non-Recessed Journal Bearings With  Micropolar and Couple Stress
Lubricants

Somnath Numerical Simulation of Fatigue Failure in Functionally Graded Materials Using

Bhattacharya Xfem

Pawan Kumar Rakesh | Secondary Processing of Polymer Matrix Composites

Vivek Jain Some Studies on Development of Microchannels using Micro-Ultrasonic Machining

Dheeraj Gupta

Development and Characterisation of Metal Based Deposits Through Microwave
Heating

Pandya Unnati | Analysis of Carbon Nanotube Reinforced Composites

Rameshchandra

Prabhkiran Kaur Studies on Electromagnetically Stir Cast Al-Si Alloys

Adisu Bekele | Thermo-Hydraulic Characteristics of Solar Air Heater With Surface Mounted
Alemayehu Obstacles
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Research, 111, 3, (2012), 25-31.

Kathiravan R., Kumar R., Gupta A. and Chandra R. Preparation and Pool Boiling
Characteristics of Silver Nanofluids over a Flat Plate Heater, Heat Transfer Engineering, 33,
(2012), 69-78.

Lakhera V., Gupta A. and Kumar R. Enhanced Boiling outside 8 x 3 Plain and Coated
Tube Bundles, Heat Transfer Engineering, 33, (2012), 763-764.

Nandan G., Majumdar P., Sahoo P.K., Kumar R., Chatterjee B., Mukhopadhyay D.
and Lele H.G. Study of Ballooning of a Completely VVoided Pressure Tube of Indian PHWR
Under Heat-up Condition, Nuclear Engineering and Design, 243, (2012), 301- 310.

Agrawal C.R., Gupta A. and Chatterjee B. Effect of Jet Diameter on the Rewetting of Hot
Horizontal Surfaces during Quenching, Experimental Thermal and Fluid Science, 42,
(2012), 25-37.

Agrawal C.R., Gupta A. and Chatterjee B. Rewetting and Maximum Surface Heat Flux
during Quenching of Hot Surface by Round Water Jet Impingement, Int. J. Heat & Mass
Transfer, 55, (2012), 4772-4782

Yadav A.K., Majumdar P., Kumar R., Chatterjee B., Gupta A. and Lele, H.G.
Experimental investigation of symmetric and asymmetric heating of pressure tube under
accident conditions for Indian PHWR, Nuclear Engineering and Design, 254, (2013), 300-
307.

Yadav A.K., Majumdar P., Kumar R., Chatterjee B., Gupta A. and Mukhopadhyay D.
Experimental simulation of asymmetric heat up of coolant channel under small break LOCA
condition for PHWR, Nuclear Engineering and Design. 255, (2013), 138-145.

100.agrawal c., Lyons O.F., Kumar R., Gupta A. and Murray D.B. Rewetting of a hot

horizontal surface through mist jet impingement cooling, Int. J. of Heat and Mass Transfer,
58, (2013), 188-196.

101.Ramteke P.C., Gupta A., Kumar R., Gupta A.K. and Sharma P.K. Experimental

Investigation and CFD Simulation of Hydrocarbon Pool Fire, J. of Applied Fire Science, 22,
(2013), 201-222.

Conferences / Symposia / Seminar / Workshop

1. Ali Md Shaukat, Tarig Andallib and Gandhi B. K. Detailed Investigation on Rib

Turbulated Flow Inside a Rectangular Duct, ASME 2012 International Mechanical
Engineering Congress and Exposition, Houston, Texas, USA, Nov. 9-15, (2012).
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11.

12.

13.

Ali Md Shaukat, Tariq Andallib and Gandhi B. K. Effect of Slit Contraction witin a
Surface Mounted Square Rib using PIV and LCT Measurements, ASME 2012 Gas
Turbine India Conference, Mumbai, India, Dec. 01, (2012).

Ali Md Shaukat, Tarig Andallib and Gandhi B. K. Heat Transfer and fluid flow study
in the wake of a rib with variable top face inclinations, Int. conference on applications of
fluid engineering, G L Bajaj Institute of Technology and Management, CAFE2012, India,
Sep. 20-22, (2012).

Ali Md Shaukat, Tariq Andallib and Gandhi B. K. High Resolution Temperature and
Heat Transfer Measurements Using Liquid Crystal Thermography, Proc. of National
Conference on Thermophysics and Heat Transfer, Thiruvananthapuram, India, Apr. 26-
27, (2012).

Arya R.K., Dvivedi A., Karunakar D.B. and Vishwakarma U.K. Modeling of material
removal mechanism of EDM for Al6063/SiC metal matrix composite, Int. Conference on
Advances in Manufacturing Technology (ICAMT), CET, Chennai, Jun. 15-17, (2012).
Bansal Amit and Sharma Apurbba Kumar. Investigations on microstructural
characterization of microwave composite clads on austenitic stainless steel, Proc. of The
2" Annual International Conference on Materials Science, Metal & Manufacturing (M3
2012), Singapore, Nov. 19-20, (2012), 108-113.

Bhanaria, P., Murugesan, K. and Sahoo, P. K. Thermodynamic Modeling of Ground
Source Heat Pumps for Space Heating and Cooling, International Conference on
Modeling Optimization and Computing, Noorul Islam University, Tamil Nadu, April 10-
12, (2012).

Biswas S., Vishwakarma U.K., Dvivedi A. and Kumar D. FEA Simulation of Material
Removal Rate in Rotary Electro-Discharge Machining of Copper—Steel (EN-8), Int.
Conference on Advances in Manufacturing Technology (ICAMT), CET, Chennai, Jun.
15-17, (2012).

Debnath K., Singh I. and Dvivedi A. Rotary Ultrasonic Drilling of Glass/Epoxy
Composite Laminates,” International Conference and Exhibition on Reinforced Plastics
(ICERP 2013), FRP Institute, Bombay Exhibition Center, Mumbai, India, Apr. 4-6,
(2013).

Debnath K., Singh I. and Dvivedi A. Ultrasonic Vibration Assisted Hole Making in
Glass-epoxy Laminates, 21% Int. Symposium on Processing and Fabrication of Advanced
Materials (PFAM XXI), HT Guwahati, India, Dec. 10-13, (2012), 969-974 (ISBN:
9789382332152).

Debnath K., Singh I. and Dvivedi A. Development and Tribological Characterization of
GFRP Laminates with Natural Fillers, 4" Int. and 25" All India Manufacturing
Technology, Design and Research Conference (AIMTDR 2012), Jadavpur University,
India, Dec. 14-16, (2012), 771-775 (ISBN: 9789382062929).

Goyal K.K., Jain P.K. and Jain M. Performance Measures to design Reconfigurable
Manufacturing System Configuration, National Conference on Advances in Computer
Integrated Manufacturing, MBM Engineering College, Jodhpur, India, Mar.16-17,
(2012).

Gudipadu Venkatesh, Sharma Apurbba Kumar and Kumar Pradeep. Influence of
Process Parameters on performance of Natural Polymer Media for Abrasive Flow

Machining of Brass Alloy, 4" International and 25" AIMTDR Conference 2012, Kolkata,
(2012), 577-582.
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Gupta A., Jain P. K. and Kumar D. A Performance Evaluation Model for
Manufacturing System with Reconfigurable Configuration, International Conference on
Agile Manufacturing Systems, IIT -BHU, Varanasi, India, (2012), 448-452, ISBN 978-
93-5087-8668.

Gupta A., Jain P. K. and Kumar D. Formation of Part Family in Reconfigurable
Manufacturing System using Principle Component Analysis and K-Means Algorithm,
Annals of DAAAM for 2012 & Proceedings of the 23rd International DAAAM
Symposium, Editor B. Katalinic, Published by DAAAM International, Vienna, Austria
(2012), 0887 — 0892. ISBN 978-3-901509-91-9, ISSN 2304-1382,

Gupta A., Jain P.K. and Kumar D. An Approach for Availability Assessment of
Reconfigurable Manufacturing System, The 7th Int. congress on Logistics and SCM
systems, Seoul, South Korea, Jun. 7-9 (2012).

Hasan F., Jain P.K. and Dinesh K. Impact of Modular Component Design on
Performance of a Reconfigurable Manufacturing System, 4™ International and 25" All
India Manufacturing Technology, Design and Research Conference, AIMTDR-2012,
Jadavpur University, India, (2012).

Hasan F., Jain P.K. and Kumar D. Performance Modeling of Reconfigurable
Manufacturing System for Different Dispatching Strategies under Exception. IEEE
International Conference on Industrial Engineering and Engineering Management, Hong
Kong, (2012).

Jain Vivek, Kumar Pradeep and Sharma Apurbba Kumar. An abrasive machining
approach to fabrication of glass microchannels, ASME 2012 10" International
Conference on Nanochannels, Microchannels and Minichannels, Puerto Rico, USA, Jul.
8-12 (2012).

Jain Vivek, Sharma Apurbba Kumar and Kumar Pradeep. Fabrication of
Microchannels using layer-by-layer Machining in Micro USM, 4" Int. and 25" AIMTDR
Conference 2012, Kolkata, (2012), 1344-1348.

Jawalkar C.S., Kumar Pradeep and Sharma Apurbba Kumar. On mechanism of
material removal and parametric influence while machining soda-lime glass using
Electro-Chemical Discharge Machining, Proc. of the 25™ AIMTDR, Jadavpur University,
Kolkata, (2012), 440-446.

Jawalkar C.S., Kumar Pradeep and Sharma Apurbba Kumar. Predicting the
material removal in ECDM process through modeling and simulation, Proc. of the second
national seminar on Computing Techniques for Engineering Applications (NSCTEA),
Bhopal, (2012), 6-9.

Jawalkar C.S., Kumar Pradeep, and Sharma Apurbba Kumar. Parametric study
while micro channeling on optical glass using microcontroller driven ECDM process,
Proc. of the Int. Conference on Advanced Materials and Processing (AMPCO), IIT
Roorkee, (2012).

Kumar A., Jain P. K. and Pathak P. M. Identification of Wear in Gear Teeth by

Reverse Engineering Approach, 4™ International & 25" All India Manufacturing
Technology, Design and Research Conference (AIMDTR) 2012, Jadavpur University,
Kolkata, (2012).
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Kumar A., Jain P. K. and Pathak P. M. Reverse Engineering Approach for
Measurement and Inspection of Machine Element, International Conference on Agile
Manufacturing Systems (ICAM) 2012, IIT (BHU), Varanasi, (2012).

Kushare P.B. and Sharma Satish C. Performance Evaluation of Two Lobe Multirecess
Worn Hybrid Journal Bearing operating under Turbulent Regime, Int. Conference on
Industrial Tribology (IC1T-2012) Pune, India, Dec. 7-9 (2012).

Mohanty H.K., Mahapatra M.M., Kumar Pradeep and Jha P.K. Modeling the effects
of tool geometries on the temperature distributions and material flow of friction stir
aluminum welds, CFD Modeling and Simulation in Materials, TMS 2012, 25-32,
Orlando, Florida, USA, (2012).

Mohanty H.K., Narang H.K., Mahapatra M.M. and Kumar Pradeep. Fuzzy logic
based modeling of friction stir welding for tool geometries’ effect on aluminium welds,
Advances in Modeling, Optimization and Computing, AMOC-2011, IIT Roorkee, (2012).
Mohanty H.K., Venkateswarlu D., Mahapatra M.M. and Kumar Pradeep. Effect of
Process Parameters and Probe profile on Tensile Strength of Friction Stir Welded
AA1100 Aluminium Alloy Joints, accepted for Advances in Materials and Processing
Challenges and Opportunities, AMPCO 2012, IIT Roorkee, (2012).

Rajiv V.R., Dwivedi D.K. and Jain S.C. Reciprocating wear behaviour of cast Al-Si-
SiC composite, International Conference on Recent Advance on Composite Material,
International Centre Goa, Feb. 18-21, (2012).

Rajput A.K. and Sharma Satish C. A Study of Orifice Compensated 4-Pocket Conical
Hydrostatic Journal Bearing operating with Micropolar Lubricant, Int. Conference on
Industrial Tribology (IC1T-2012) Pune, India, Dec. 7-9 (2012).

Rajput A.K. and Sharma Satish C. Stability of a Constant Flow Valve Compensated
Multirecess Conical Hybrid Journal Bearing Operating with Micropolar Lubricant, 3rd
Int. Tribology Symposium of IFToMM 2013 at LTU , Lulea Sweden, Mar. 19-21 (2013).
Sahani A.K., Jain P.K., Sharma Satish C. and Bajpai J.K. A graphical approach to
tolerance stack up analysis and validation for angularity of dovetail mechanism assembly,
International Conference on Agile Manufacturing Systems (ICAM-2012), IIT (BHU),
Varanasi, (2012).

Sahani A.K., Jain P.K., Sharma Satish C. and Bajpai J.K. A Graphical Approach To
Tolerance Stack Up Analysis For Angularity Of Components & Their Assembly, 4™
International & 25" All India Manufacturing Technology, Design and Research
Conference (AIMDTR-2012), Jadavpur University, Kolkata, (2012).

Shah Gulshan Zameer, Tarig Andallib and Mishra Manish. A New Heater-Foil

Experimental Methodology to Evaluate Heat Transfer Coefficient by Using Liquid

Crystal Thermography, ASME-2012 International Mechanical Engineering Congress &

Exposition, IMECE 2012, Houston, USA, Nov. 9-15, 2012.

Shandilya Pragya, Jain P. K. and Jain N. K. A comparative study of ANN and RSM
models for predicting process parameters during WEDC of SiCp/6061 Al MMC,
MATADOR 2012, (2012).

Sharma Apurbba Kumar, Bansal Amit and Das Shantanu. Joining of Materials and
Metals in Microwave Oven at 2.45 GHz, Proc. of Indian Physics Association Theme
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Meeting on ‘Synergy in Physics and Industry (SPI-2013), Mumbai, Jan. 21-22, (2013),
66-68.

Sharma Apurbba Kumar, George Titto John, Bansal Amit and Das Shantanu.
Drilling of Materials in Atmospheric Conditions using 2.45 GHz Microwaves, Proc. of
Indian Physics Association Theme Meeting on ‘Synergy in Physics and Industry (SPI-
2013)’, Mumbai, Jan. 21-22, (2013), 69-70.

Sharma Chaitanya, Dwivedi D.K. and Kumar Pradeep. Fracture behaviour of friction
stir welded joints of some aluminium alloys. 9" International Trends in Welding
Research conference, Chicago, IL USA, Jun. 4-8, (2012).

Sharma Chaitanya, Dwivedi D.K. and Kumar Pradeep. Friction stir welding of Al-
Zn- Mg alloy AA7039. Proc. of international conference on light metals 2012:
Aluminum Alloys: Fabrication, Characterization and Applications. TMS USA. (2012),
503-507. http://my.alacd.com/tms/2012/0503.pdf.

Sharma Satish C. and Ram N. Combined Influence of Surface Roughness and
Micropolar Lubricant on the Performance of Constant Flow Valve Compensated Hole-
Entry Hybrid Journal Bearing, Int. Conference on Industrial Tribology (ICIT-2012) Pune,
India, Dec. 7-9 (2012).

Singh S., Singh 1. and Dvivedi A. Prediction of surface roughness in drilling of Metal
Matrix Composites using ‘ANFIS’, Int. conference on ‘Processing and Fabrication of
Advanced Materials XXI’, IIT Guwahati, Dec. 10-13, (2012).

Sivasakthivel. T, Murugesan K. and Sahoo P.K. Thermal Property Evaluation Test for
Geothermal Heat Pump Applications, International Conference on Advances in Chemical
Engineering (ACE 2013), IIT Roorkee, Feb. 22-24, (2013).

Srinath M.S., Sharma A.K. and Kumar Pradeep. Optimisation of Process Parameters
for the development of Copper Joints using Microwave Irradiation, 4™ International and
25" AIMTDR Conference 2012, Kolkata, (2012).

Srinath M.S., Sharma Apurbba Kumar and Kumar Pradeep. Optimisation of
Process Parameters for the development of Copper Joints using Microwave Irradiation,
Proceedings of the 4™ Int. & 25th AIMTDR Conf. Jadavpur University, (2012).

Surajit Purkayastha and Dwivedi Dheerendra Kumar. Effect of CeO, on the friction
and sliding wear performance of Ni/WC coatings, Proc. of International conference on
Advances in Electrical and Mechanical Engineering, Phuket, Thailand, Dec. 18-19,
(2012).

Thakur Lalit and Arora Navneet. Statistical Modeling of the Abrasive wear Behaviour
of HVOF sprayed Coatings, Proc. of International Conference on Materials Science and
Technology (MS&T’12), Pittsburgh, Pennsylvania, USA, Oct. 7-11, (2012).

Tyagi Mohit, Kumar Pradeep and Kumar Dinesh. Analyzing alternatives for
improvement in IT enabled supply chain performance, 1% International Conference on
Best Practices in Supply Chain Management (BPSCM) 2012, ITER Bhubaneswar, India,
Nov. 22-23, (2012).

Tyagi Mohit, Kumar Pradeep and Kumar Dinesh. Performance Measurement of
Green Supply Chain Management of an Organization: An Analytic Hierarchy Process
(AHP) Approach, 6" International Conference on Contemporary Business (ICCB) 2012,
[T Delhi India, Oct.18-19, (2012).

Upadhyay V., Jain P. K. and Mehta N. K. Artificial neural network modelling of

cutting force in turning of Ti-6Al-4V alloy and its comparison with response surface
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58.

59.
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methodology, International conference on soft computing for problem solving
(SOCPROS 2011), Dec. 20-22, 2011, IIT Roorkee, Published in Advances in Intelligent
and Soft Computing (Springer), 131/2012, (2012), 761-768.

Upadhyay V., Jain P.K. and Mehta N.K. Machinability Studies in Hot Machining of
Ti-6Al-4V alloy, 3rd International Conference on Machining Science and Technology,
New Delhi, Aug. 18-19, (2012).

Upadhyay V., Jain P.K. and Mehta N.K. Prediction of surface roughness using cutting
parameters and vibration signals in Minimum Quantity Coolant assisted turning of Ti-
6Al-4V alloy. International Conference on Innovations in Design and Manufacturing
(InnDeM-2012), PDPM HIITDM, Jabalpur Dec. 5-7, (2012).

Venkatesh Gudipadu, Sharma A.K., Kumar Pradeep. A Taguchi’s Approach to
Characterization and Performance evaluation of a Natural Polymer Media for Abrasive
Flow Machining, Advances In Materials And Processing: Challenges and Apportunities
(AMPCO), (2012).

Venkatesh Gudipadu, Sharma A.K., Kumar Pradeep. Influence of Process Parameters
on Performance of Natural Polymer Media for Abrasive Flow Machining of Brass alloy
All India Machine Tool Design and Research (AIMTDR-2012), Vol. 1, Kolkata, Dec. 14-
16 (2012), 577-582.

Vishwakarma U.K., Dvivedi A. and Kumar P. Experimental Analysis of Rotary Tool
Electrical Discharge Machining Using Response Surface Methodology, 2" Annual Int.
Conference on Materials Science, Metal & Manufacturing (M3 2012), Singapore, Nov.
19-20, (2012), 151-154, doi: 10.5176/2251-1857_M312.66.

Vishwakarma U.K., Dvivedi A. and Kumar P. Prediction of Material Removal Rate in
Rotary Tool Electric Discharge Machining Using Adaptive Neuro-Fuzzy Inference
System, 2nd Annual International Conference on Materials Science, Metal &
Manufacturing (M3 2012), Singapore, Nov. 19-20, (2012), 155-161, doi: 10.5176/2251-
1857 _M312.63.

Vishwakarma Umesh, Dvivedi Akshay and Kumar Pradeep. Experimental Analysis
of Rotary Tool Electrical Discharge Machining Using Response Surface Methodology,
2" Annual Int. Conference on Materials Science, Metal & Manufacturing (M3 2012),
(2012), 151-154. doi: 10.5176/2251-1857_M312.66.

Vishwakarma Umesh, Dvivedi Akshay and Kumar Pradeep. Prediction of Material
Removal Rate in Rotary Tool Electric Discharge Machining Using Adaptive Neuro-
Fuzzy Inference System, 2nd Annual International Conference on Materials Science,
Metal & Manufacturing (M3 2012), (2012),155-161. doi: 10.5176/2251-1857 _M312.63.
Vishwakarma Umesh, Dvivedi Akshay and Kumar Pradeep. Prediction of Material
Removal Rate in Powder Mixed Electrical Discharge Machining Using Adaptive Neuro
Fuzzy Interface System, 4th International & 25th AIMTDR Conference, (2012), 67.
Vishwakarma Umesh, Dvivedi Akshay and Kumar Pradeep. Prediction of Material
Removal Rate in Rotary Tool Electrical Discharge Machining of AI6063 SiCp metal
matrix composite Using Fuzzy Logics, Proc. of PFAM21, Vol. 11, (2012), 1051-1057.
Yadav S.K. and Sharma Satish C. Study on the Influence of operating parameters on

the Elastohydrodynamically Lubricated Gear Contacts, Int. Conference on Industrial
Tribology (ICIT-2012) Pune, India, Dec. 7-9 (2012).



Books

1.

Merzouki R., Samantaray A.K., Pathak P.M. and Ould Bouamama B. Intelligent
Mechatronic Systems: Modeling, Control and Diagnosis, Springer, London, Jan. (2013).
ISBN: 978-1-4471-4627-8.

Book Chapter

1.

2.

Goyal K., Jain P.K. and Jain M. Optimal Design of Reconfigurable Flow Lines,
DAAAM International Scientific Book 2012, Chapter 13, (2012), 143-156.

Gupta A., Jain P.K. and Kumar, D. Availability Modelling of Reconfigurable
Manufacturing System, DAAAM International Scientific Book 2012, Chapter 21, (2012),
241-254.

Hasan F., Jain P.K. and Kumar D. Throughput Model for Coupled Reconfigurable
Product Line, DAAAM International Scientific Book 2012, Chapter 9, (2012), 95-102.
Kumar A., Jain P.K. and Pathak, P.M. Industrial Application of Point Cloud/stl. Data for
Reverse Engineering, DAAAM International Scientific Book 2012, Chapter 38, (2012),
445-462.

Misra J.P., Jain P.K.,, and Sevak R. ECH of Spur Gears - A Step Toward
Commercialization, DAAAM International Scientific Book 2012, Chapter 17, (2012), 197-
212

Suman Shailabh, Kumar Sunil and Pathak Pushparaj Mani. Development of Low Cost
Electromyography (EMG) Controlled Prosthetic Hand, Mechatronic & Innovative
Applications, (2012), 37-54.

Upadhyay V., Jain P.K. and Mehta N.K. Minimum Quantity Assisted Turning — An
Overview, DAAAM International Scientific Book 2012, Chapter 39, (2012), 463-478.



2013-14

Research Facilities:

Dynamic Mechanical Analyzer

Dynamic Mechanical Analyzer measures the
mechanical properties of materials as a function of
time, temperature, and frequency. The Q800

DMA instrument incorporates unique technology to
provide the ultimate in performance, versatility, and
ease-of-use. State-of-the-art non-contact, linear drive
motor technology in DMA instruments provides
precise stress control. It is most useful for studying
the viscoelastic behavior of polymers. Ultra-sensitive
optical encoder technology is used to measure strain.
The Q800 DMA instrument operates over a wide
temperature range (-150 to 600°C) and provides
multiple modes of deformation including dual/single
cantilever and 3-point bending, tension, compression,
and shear.

Polytec Micro-system Analyzer
This Single Laser-Doppler Vibrometer performs non-contact out-of-plane vibration measurement
of a surface based on the principle of Doppler shift. The steady state as well as transient motion
can be analyzed using this
equipment. The higher frequency
that can be measured is 2 MHz
while the minimum resolution of
vibration amplitude is about 15 pm.
A minimum spatial resolution of
1.5um can be achieved. The
equipment can be used for dynamic
characterization of both micron and
macro scale components and for
investigating the propagating
waves through solids.




Static and Dynamic Balancing Simulator

Solid Desiccant based Air-Conditioning System




MAJOR SPONSORED RESEARCH PROJECTS

Principal
Investigators

Title of the Projects

Sponsoring Agency

Outlay Amt.
(Rs. in Lacs)

Dwivedi, D K

Development of nitrogen ion
implantation of PVD coating on
stainless  steel  substrates  for
improved mechanical and
tribological performance

DST

6.40

Development of diffusion bonding
technology for producing fatigue and
fracture resistant bonds of stainless
steels and titanium alloys with
different inter-layers

Ministry of steel

81.15

Mishra, Manish

Investigation of the effect of
temperature and flow non-unifomity
on the performance of three-fluid
heat exchanger

DST

22.42

Mulik, R.S.

Investigations into improvement of
material removal rate in traveling
wire electro-chemical spark
machining  (TW-ECSM)  using
magnetic field

DST

29.50

Tariqg, Andallib

Detailed Heat Transfer Investigation
Inside Rectangular Duct With matrix
Cooling Using Liquid Crystal
Thermography

GTRE, Ministry of
Defence

76.00

Consultancy

Arora, N.

Proof Testing for Pressure Vessel
Using Strain Gauging

ISGEC,
Yamunanagar

2.10

Gandhi, B. K.

CFD analysis of Intake arrangement of
veer NLBC Hydroelectric Project

Mahati Hydro Power
Projects Pvt. Ltd.,
Pune

11.236

Jain, P.K.

Quality Assessment of Steel Pipes

Jal Sansthan,
Uttarakhand

5.18

Ph.D. Awarded

Name of Students

Title of the Thesis

Abhishek Singh

Matrix Composites

Investigation on Electro Discharge Drilling and Hole Grinding of Metal

Belete Sirahbi

Yigezu

zy
In-Situ Composite

Some studies on Wear, Machinability and Weldability of Al-12%Si-TiC




Harendra Kumar | Experimental and Finite Element Modeling of Arc Weldment Profiles

Narang and Angular Distortions
Machine Learning Based Decision Support for a Class of Many-objective
Joao A Duro Optimization Problems
Kishor Kulkarni Investigation of Heat Transfer in Concentric and Eccentric Horizontal
Cylindrical Annuli
Md. Shaukat Ali Heat Transfer & Fluid Flow Investigation in a Rectangular Duct

Pandya Divyand H. | Dynamic analysis of high speed rolling element bearings due to various

defects

Pramendra  Kumar | Processing and Characterization of Polymer Matrix Green Composites

Bajpai

Sachin Chandrabhan | Dynamic analysis of inflatable membrane structure for space application
Gajbhiye

Sarbjit Singh Primary and Secondary Processing of Metal Matrix Composites

Vikas Dhawan Development of Intelligent Knowledge Base for Machining of

Composites

Research Publications:

Journals

1.

Ali S, Bajpai P.K, Singh Inderdeep and Sharma A.K. Curing of natural fibre-
reinforced thermoplastic composites using microwave energy, Journal of Reinforced
Plastics and Composites, doi: 10.1177/0731684414523326.

Bajpai P.K, Singh Inderdeep and Madaan J. Development and characterization of
PLA-based green composites - A review, Journal of Thermoplastic Composite Materials,
27(1), (2014), 52-81.

Bajpai P.K. and Singh Inderdeep. Drilling behavior of sisal fiber-reinforced
polypropylene composite laminates, Journal of Reinforced Plastics and Composites,
32(20), (2013), 1569-1576.

Bajpai P.K., Meena D., Vatsa S. and Singh Inderdeep. Tensile behavior of nettle fiber
composites exposed to various environments, Journal of Natural Fibers, 10(3), (2013),
244-256.

Bajpai P.K., Singh Inderdeep and Madaan J. Frictional and adhesive wear
performance of natural fibre reinforced polypropylene composites, Proc. of the Institution
of Mechanical Engineers, Part J: Journal of Engineering Tribology, 227(4), (2013), 385-
392.

Bajpai P.K., Singh Inderdeep and Madaan J. Tribological behaviour of natural fiber
reinforced PLA composites, Wear, 297, (2013), 829-840.

Debnath K., Singh Inderdeep and Dvivedi A. Rotary Mode Ultrasonic Drilling Glass
Fiber-Reinforced Epoxy Laminates, Journal of Composite Materials, doi:
10.1177/0021998314527857.

Dhiman Mohit, Dwivedi Dheerendra Kumar, Sehgal Rakesh and Bhat I. K. Effect of
Iron on Wear behavior of As Cast and Heat Treated Hyper-Eutectic Al-18Si-4Cu-0.5Mg



http://jrp.sagepub.com/content/early/2014/02/11/0731684414523326.abstract
http://jrp.sagepub.com/content/early/2014/02/11/0731684414523326.abstract
http://jtc.sagepub.com/content/27/1/52.short
http://jtc.sagepub.com/content/27/1/52.short
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17.

18.

19.

20.

21.

22.

23.

alloy: A Taguchi Approach, Proceedings of the Institution of Mechanical Engineers, Part
L, Journal of Materials: Design and Applications, 228 (1), (2013), 2-16.

Doshi S., Jain P.K. and Mehta N.K. Prospective applications of nano fluid during
machining process, International Journal of Machining and Machinability of Materials,
14(3), 2013, 257-274.

Goyal K., Jain P.K. and Jain M. A Comprehensive Approach to Operation Sequence
Similarity Based Part Family Formation in the Reconfigurable Manufacturing System,
International Journal of Production Research, 51(6), (2013), 1762-1776.

Goyal K., Jain P.K. and Jain M. A Novel Methodology to Measure the Responsiveness
of RMTs in Reconfigurable Manufacturing System, Journal of Manufacturing Systems.
32(4), (2013), 724-730.

Goyal K., Jain P.K. and Jain M. Applying Swarm Intelligence to Design the
Reconfigurable Flow Lines, International Journal of Simulation Modelling, 12(1), (2013),
17-26.

Hasan F., Jain P.K. and Kumar D. An Approach towards Scalability for
Reconfigurable Product Flow Line through Unbalancing, International Journal of
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Major research facilities:

Equipment Developed: Heavy duty slurry pot tester
Small scale bench test rig for evaluating erosion
wear.

Pot diameter = 800 mm, Pot height =533 mm
Unique features:

Separate arrangements for suspending the solid
particles in the pot and rotating the wear specimens at
different speeds.

Test speed range =0-32m/s

Solid concentration = 0-30% by weight
Solid particle size =0-2mm
Impingement angle (fix) = 0-90 degree
Applications

* To determine the accelerated wear characteristics of the different type of materials at
different impact angles.

» Can be used to evaluate erosion due to any suspension.

» Very suitable for erosion characterization of materials used for hydro turbine blades and
slurry transportation pumps.

» Currently used for evaluating the erosion wear of hydro-turbine blade materials developed by
a well known turbine industry - Voith, Germany.

« The maximum erosion is generally observed on the hydro turbines installed in the Northern
region, Himalaya. This equipment will be very useful to develop new wear resistant materials
for turbine used for hydropower generation in this area.

Microwave Materials Processing
Laboratory

i) A Major Facility: 1.45 kW, 2.45
GHz Microwave Applicator




i) Characterization Facilities: (a) Vicker's Microhardness Tester and (b) Image
Analysis System.
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Principal Title of the Projects Sponsoring Outlay
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Parashar, Avinash Tailoring of Polymer Properties using MHRD (FIG) 10.00
Nanofiller
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Mr. A. Arul Peter

STUDY OF HEAT AND MOISTURE TRANSPORT THROUGH CONCRETE EXPOSED TO
ELEVATED TEMPERATURES.

Mr.Faisal Hasan

SOME PERFORMANCE ISSUES FOR A RECONFIGURABLE MANUFACTURING
SYSTEM.

Mr. Panchal Mitesh Bhai
BipinBhai,

VIBRATION ANALYSIS OF SINGLE WALLED BORON NITRIDE NANOTUBE BASED
MASS SENSOR.

Mr. Mohammad Asif
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HEATING.
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