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MHPCC Phase screen simulations for Optical Turbulence/Directed Energy 2016  

2017 

2021 
CFD/LES and Phase screen simulation, AI/ML analysis  

Physics informed machine learning (AI/ML) for remote sensing 

HAFB CFD modeling for water braking of HHSST Sled test (Drs. R. Edmonds, M. 

Zeisset, M. Hooser) 

Summer 2018 

 IIT K UG RA, CFD/Flow Past Cylinder, Aerospace Engineering (Dr. S. Mittal) 05/1995-07/1997 

DOE: Department of Energy, DOD: Department of Defense, NREL: the National Renewable Energy Lab, NETL: National Energy 

Technology Lab, ORNL: Oak Ridge National Lab, AFRL: Air Force Research Lab, AFTC: Air Force Test Center, HAFB: Holloman 

Air Force Base, MHPCC: Maui High Performance Computing Center, UTEP: University of Texas at El Paso, GFDL:Geophysical 
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ǒ VMK Kotteda, A Kommu, V Kumar, ñCharacterization of Flow Regimes In Gas-Solid Fluidized Beds Via a 

Data-DrivenFrameworkò, ASME 2020 Fluids Engineering Division Summer Meeting, July 12 - 16, 2020, 

Orlando, FL, USA 

ǒ A Rodriguez*,VMK Kotteda, LF Rodriguez*, V Kumar, JA Munoz, ñTrilinos Solvers Scalability on A MFiX-

Trilinos Framework AppliedTo Fluidized Bed Simulationsò,ASME 2020 Fluids Engineering Division Summer 

Meeting, July 12 - 16, 2020, Orlando, FL, USA. 

ǒ A Rodriguez*, CR Cuellar, LF Rodriguez*, A Garcia, VSRao Gudimetla,VMK Kotteda, JA Munoz, V Kumar, 

ñStochastic Analysisof LES Atmospheric Turbulence Solutions with Generative Machine Learning 

Modelsò,ASME 2020 Fluids Engineering DivisionSummer Meeting, July 12 - 16, 2020, Orlando, FL, USA. 

ǒ VMK Kotteda, A Badhan*, V Kumar, ñParametric Optimization of a Dry Powder Inhaler,ASME 2020 Fluids 

EngineeringDivision Summer Meeting, July 12 - 16, 2020, Orlando, FL, USA. 

ǒ V Kumar, J Terrazas*, R Edmonds*, VMK Kotteda ñMultiphase CFD Modeling of the Braking Phenomena for 

the Holloman High-Speed Test Trackò, 23rd AIAA International Space Planes and Hypersonic Systems and 

Technologies Conference, March10-12, 2020, Montréal, Québec, Canada.  

 

2019 

● VKotteda#, V. Kumar, W. Spotz, J. Stephens, ñUncertainty quantification of fluidized beds using a data driven 

frameworkò, 709-718 (354), Powder Technology  (2019), https://doi.org/10.1016/j.powtec.2019.06.021  

● VK Kotteda#, A. Schiaffino*, A. Chattopadhyay*, S. Shantha-Kumar, V. Kumar, A. Bronson, ñSensitivity of 

viscosity on molten Ti infusion into a B4C packed-bed at the microscale,'' Metallurgical and Materials 

Transactions B (2019). https://doi.org/10.1007/s11663-019-01618-9.   

● D. Lozano*, VM Kotteda#, V. Kumar, V. Gudimetla, ñImplementing artificial intelligence in predicting 

metrics for characterizing laser propagation in atmospheric turbulenceò, 141(12), Journal of Fluids 
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learning to predict the surface tension of metals and alloysò, ASME Fluids Engineering Division Summer 

Meeting, FEDSM2018-83248 (2018) 

● A. Schiaffino*, V Kotteda, A. Bronson, S. Santha-Kumar, V. Kumar, ñPredicting The Depth Of Penetration Of 

Molten Metal Into A Pore Network Using Tensorflowò, ASME Fluids Engineering Division Summer Meeting, 

FEDSM2018-83258 (2018)  

● A. Rodriguez*, V. Kumar, A. Schiaffino*, V Kotteda, Z. Nieto*, L. Rodriguez*, ñMachine learning approach 

to predict the flow rate for an immiscible two-phase flow at pore scale for enhanced oil recovery applicationò, 

ASME Fluids Engineering Division Summer Meeting, FEDSM2018-83050 (2018)  

● T. Hussain, A Chattopadhyay, A Schiaffino, V Kotteda and V Kumar, Optimization of Micro-Pillar Wick 

Structured Cooler by using an Exa-scale Pore Network Simulator, 2018 Rice oil and gas high performance 

computing, Rice University, Houston, TX (2018)  

 

2017 

● D. Lozano*, V. Kumar, V. Gudimetla, ñInvestigating metrics based on Phase variance for atmospheric 

turbulence effects on a 10km Laser beam propagation pathò, Advanced Maui Optical and Space Surveillance 

Technologies Conference (2017)  

● V. Kotteda and V Kumar, Effect of air-fuel ratio on biomass gasification, 44th National Conference on Fluid 

Mechanics and Fluid Power (2017), December 14-16, Amrita University, Kollam. 

● V. Kotteda, A. Chattopadhyay*, V. Kumar, W. Spotz, ñNext-generation multiphase flow solver for fluidized 

bed applicationsò, ASME Fluids Engineering Division Summer Meeting, FEDSM2017-69555,  (2017) 

● A. Schiaffino*, A. Chattopadhyay*, H. Hossain*, V. Kumar, V. Kotteda, A. Bronson, ñComputational study of 

high temperature liquid metal infusionò, ASME Fluids Engineering Division Summer Meeting, FEDSM2017-

69577,  (2017)  

 

2016 

● S. Afrin*, J. Dagdelen, Z. Ma, V. Kumar,  ñApplication of sol-gel method as a protective layer on a specular 

reflective surface for secondary reflector in a solar receiverò, ASME POWERENERGY2016-59046  (2016)  

● A. Chattopadhyay*, V. Kumar, V. Kotteda, W. Spotz, ñNext generation exascale capable multiphase solver 

with Trilinosò, ASME IMECE2016-67962 (2016)  

● V. Kotteda, A. Chattopadhyay*, V. Kumar, W. Spotz, A Framework to Integrate MFiX with Trilinos for High 

Fidelity Fluidized Bed Computations, 2016 IEEE High Performance Extreme Computing (HPEC) (2016) 

● A. Chattopadhyay*, V. Kumar, V. Kotteda, W. Spotz, Leveraging Trilinosôs Next Generation Computing 

Framework for an Exa-Scale Poro-Elastic Network Simulator Implementation, 2016 IEEE High Performance 

Extreme Computing (HPEC) (2016) 

 

2015 

● V. Kumar, C. K. Harris, A. Bronson, S. Shantha-Kumar*, A. Medina*, ñHigh Temperature Liquid Metal 

Infusion Considering Surface Tension-Viscosity Dissipationò, Metallurgical and Materials Transactions B, 

DOI: 10.1007/s11663-015-0518-4 (2015). 

● P. Delgado*, V. Kumar, ñA stochastic Galerkin approach to uncertainty quantification in poroelastic mediaò, 

Applied Mathematics and Computation, V266, pp 328ï338 (2015)  

● K. K. Katta*, R. Nair, V. Kumar, ñHigh-order finite-volume schemes for shallow water model on the cubed-

sphere: Comparison between split and unsplit two-dimensional schemesò, Applied Mathematics and 

Computation, 266, 316ï327 (2015). 

● K. K. Katta*, R. Nair, V. Kumar, ñHigh-Order Finite Volume Transport on the Cubed-Sphere: Comparison 

between 1D and 2D Reconstruction Schemesò, Monthly Weather Review, V143, pp2937-2954 (2015) 

● N. Agarwal, E. Barnes, V. Kumar, ñTreatment Planning for Individuals with Lupus: Case Conceptualization 

Using the DOACLIENTMAP Frameworkò, J. Applied Rehabilitation Counseling, Vol. 46, No. 1 (2015) 

● N. Agarwal, N. Yasui, V. Kumar, ñVocational rehabilitation for individuals with lupusò, Journal of Vocational 

Rehabilitation, 43-1, 83-90 (2015) 

 

2014 

● N. Hossain*, S. Afrin*, J. Ortega*, V. Kumar, D. Banerjee, ñNumerical analysis of total energy storage of 



CURRICULUM VITAE      

7 
 

nanofluidized heat transfer fluid in thermocline thermal energy storage systemò, ASME ES-FuelCell2014-6451 

(2014) 

● S. Afrin*, J. Ortega*, C. Ho, V. Kumar, ñModeling of a High-Temperature-Serpentine External Tubular 

Receiver Using Supercritical CO2ò, ASME ES-FuelCell2014-6376 (2014) 

● P. Delgado*, V. Kumar, ñA stochastic galerkin approach to uncertainty quantification in poroelastic mediaò, 
ASME FEDSM2014-21577 (2014) 

● V. Kumar, A. Castellanos*, J. Ortega*, V. Tandon, N. Agarwal, V. Udoewa, A. Kumar, S. Prasad, ñDynamic 

learning framework: adaptive assessment development for the undergraduate fluid mechanicsò, ASME 

FEDSM2013-21718 (2014) 

 

2013 

● V. Kumar, S. Afrin*, J. Ortega*, A. Sepulveda*, L. D Juan*, A. Jesus*, A. Dante*, H. Lu, ñDevelopment and 

evaluation of a prototype concentrating solar collector with thermocline based thermal energy storage for 

residential thermal usageò, Journal of Renewable and Sustainable Energy, 5, 053144 (2013) 

● S. Afrin*, V. Kumar, D. Bharathan, G.C. Glatzmaier, Z. Ma., ñComputational analysis of a pipe flow 

distributor for a thermocline based thermal energy storage systemò, Journal Solar Energy Engineering, 136(2), 

021010,  (2013) 

● N. Agarwal, B. Calvo, V. Kumar, "Paving the Road to Success: A Students with Disabilities Organization in a 

University Setting", College Student Journal, V48-1, 34-44, (2013) 

● S. Afrin*, J.D. Ortega*, V. Kumar, D. Bharathan, A computational analysis: A honeycomb flow distributor 

with porous approximation for a thermocline thermal energy storage system. ESFULECELL2013-18342 (2013) 

● A. Sepulveda, S. Shantha-Kumar, V. Kumar, A. Bronson, Z. Ma, ñFeasibility Studies of Encapsulated 

Fluidized Particles with Phase Change Materials as High Temperature (1200oC) Heat Transfer Fluid for the 

Solar Towerò, ASME FEDSM2013-16151 (2013) 

● V. Kumar, S. Afrin, J.D. Ortega, V. Udoewa, C. Ramana, ñTouchpad in education: Dynamic learning 

framework and content development for the undergraduate fluid mechanics using Bloomôs taxonomy of 

cognitive learning conceptsò, ASME FEDSM2013-16257 (2013) 

● J.Ortega*, S. Afrin*, V. Kumar, J. Gomez, A Computational Analysis on the Impact on the Effective Thermal 

Properties of a Nano-fluidized in a Single-Tank Thermocline Solar Salt Thermal Energy Storage System., 

ASME FEDSM2013-16434, Incline Village, NV (2013) 

● P. Delgado* and V. Kumar, ñGeneralization of a Heterogeneous Multiscale Framework Coupling Discrete 

Microscale and Continuous Macroscale Physics in a Porous Mediumò, ASME FEDSM2013-16033, Incline 

Village, NV (2013) 

 

2012 

● E. Busquets*, V. Kumar, J. Motta*, R. Chacon*, & H. Lu, ñThermal Analysis and Measurement of a Solar 

Pond Prototype to Study the Non-convective Zone Salt Gradient Stabilityò, Journal of Solar Energy, 86-5, 

1366ï1377 (2012) 

● S. Afrin*, E. Cordero, S. Rosa, V. Kumar, D. Bharathan, G.C. Glatzmaier, Z. Ma., ñComputational analysis of 

a pipe flow distributor for a thermocline based thermal energy storage systemò, ASME 6th International 

Conference on Energy Sustainability, ESFuelCell2012-91069, San Diego, CA (2012) 

● P. Delgado, V. Kumar, R. Romero, ñA Parallel Framework for Solving Coupled Network and Continuum 

Scale Models in a Porous Mediaò, Interpore Conf, Purdue University (2012) 

 

2008-2011 

● J. Potvin, K. Bergeron, G. Brown, R. Charles, K. Desabrais, H. Johari, V. Kumar, M. McQuilling, A. Morris, 

G. Noetscher, B. Tutt, "The Road Ahead: A White Paper on the Development, Testing and Use of Advanced 

Numerical Modeling for Aerodynamic Decelerator Systems Design and Analysis", AIAA-2011-2501, as a 

position paper on the state-of-art of FSI technologies by the AIAA-ADS Technical Committee (2011) 

● P. Delgado*, F. Chen*, V. Kumar, C. Harris, K. Katta*, ñSimulation of single and two phase newtonian flow 

in carbon capture and storage processes using variational methods, Mathematics and Engineering HUIC 

Conference (2011) 
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● V. Kumar, F. Chen*,  P. Delgado*, N. Kavoori*, K. Katta*, C. Harris, ñSimulation of single and two phase 

Newtonian flow in carbon capture and storage processes using variational methodsò, CO2-Sequestration 

Conference, Pittsburgh (2011) 

● U. Parimi*, V. Kumar, H. F. Janssen, V. Udoewa: Fluid Analysis of the Deep Veins to Analyze the Chances of 

Formation of a Deep Vein Thrombosis (DVT), ASME, 5th Frontiers in Biomedical Devices - BioMed2010-

32071 (2010) 

● J. Valles*, V. Kumar, G. Aceves*, U. Parimi*, ñTwo Dimensional Planes Analysis Using LSDYNAò, White 

Sands Conference (2009) 

 

Prior to 2008 

● R. Wolf, V. Kumar, F. Toffoleto, G. Erickson, A. Savoie, C. Chen and C. Lemon, ñEstimating Local Plasma 

Sheet PV5/3 from Measurements on a Single Spacecraftò, J. Geophysical Review, Vol. 111, No. A12 (2006). 

● K. Stein, T. Tezduyar, V. Kumar, S. Sathe, R. Benney, E. Thornburg, C. Kyle and T. Nonoshita, 

ñAerodynamic Interactions Between Parachute Canopiesò, Journal of Applied Mechanics, 70, 50-57(2003) 

● S. Mittal and V. Kumar, ñVortex-Induced vibrations of a pair of cylinders at Reynolds number 1000ò, 

International Journal of Computational Fluid Dynamics, 1-14(2003) 

● S. Mittal and V. Kumar, ñFlow-Induced Oscillations of Two Cylinders in Tandem and Staggered 

Arrangementò, Journal of Fluids and Structures, 15, 717-36(2001) 

● S. Mittal and V. Kumar, ñFlow-Induced vibrations of a light Circular Cylinder at Reynolds numbers 103 to 104 

ò, Journal of Sound and Vibrations, 245-5, 923-46(2001) 

● S. Mittal and V. Kumar, ñFinite Element study of vortex induced cross-þow and in-line oscillations of a light 

Circular Cylinder at low Reynolds numbersò, International Journal for Numerical Methods in Fluids, 31-7, 

1087-1120(1999) 

● S. Mittal, V. Kumar and A. Raghuvansi, ñUnsteady incompressible þows past two cylinder in tandem and 

staggered arrangementsò, International Journal for Numerical Methods in Fluids, 25, 1315-44(1997) 

● F. Toffoletto, RA Wolf, S Sazykin, RW Spiro, V Kumar
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Parachute Aerodynamicsò, Computational Fluid Dynamics for the 21st Century (eds. M. Hafez, K. Morinishi 

and J. Periaux), Springer (2001)  

● T. Tezduyar, Y. Osawa, K. Stein, R. Benney, V. Kumar and J. McCune, ñNumerical Methods for Computer 

Assisted Analysis of Parachute Mechanicsò, in Proceedings of 8th International Conference on Numerical 

Methods in Continuum Mechanics, Liptovsky Jan, Slovakia, CD-ROM (2000)  

● V. Kumar and S. Pavithran, ñTurbulent þow in Two-Dimensional U-ducts : A computational analysisò, ASME 

PVP Conference, August 1-5, Boston, MA (1999) 

● V. Kumar and S. Mittal, ñFlow Induced Vibration of single Multiple cylindersò, The Seventh Asian Congress 

of Fluid Mechanics, 585-88, December 8-12, IIT Madras, Chennai, India (1997) 

 

Chapters in Books 

●  ñFluid-Structure Interaction Techniques for Parachuteò by Vinod Kumar and Victor Udoewa in the book "Fluid 

Dynamics, Computational Modeling and Applications," edited by L. Hector   Juarez, ISBN 978-953-51-0052-2, 

InTech, February 2, 2012 (2012).  

● ñComputational Fluid Dynamicsò by Victor Udoewa and Vinod Kumar in the book "Applied Computational 

Fluid Dynamics" edited by Hyoung Woo Oh, ISBN 978-953-51-0271-7, InTech, March 3, 2012 (2012).  
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● VMK Kotteda, V Kumar, W Spotz, A Rodriguez, A Schiaffino and A Chattopadhyay, Linear Solver Performance 

Analysis of MFiX Integrated with a Next Generation Computational Framework, National Energy Technology 

Laboratory (NETL) 2017 Workshop on Multiphase Flow Science, August 8 -10, 2017, Morgantown, WV 

● A. Chattopadhyay, A. Schiaffino, V. Kotteda, V. Kumar, W. Spotz, "High Fidelity Computational Model for 

Fluidized Bed Experiments," Poster, 2016 Crosscutting Research & Rare Earth Elements Portfolios Review, April 

2016.
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● Talks (needs to update)


