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PRESENT POSITION 

 

July 2024 - now Assistant Professor, IIT Kharagpur, Dept. of Mechanical Engineering 

My research focuses on mitigating the environmental impact of the aviation sector as well as 

ensuring the safe operation of novel propulsion/battery technologies. I am currently studying the 

vortex breakdown phenomenon in swirl-stabilized combustors, the flashback phenomenon in 

Hydrogen combustors, and risk mitigation strategies associated with hydrogen combustion using 

chemically active flame inhibitors. 

 

PREVIOUS POSITIONS 

 

2023-2024 Lead Engineer, GE Aerospace, Bengaluru 

Developing lean-burn micromixer designs operating with 100% H2 through CFD.  

Developed semi-automated process for end-to-end CFD: Design to post-processing. 

Expertise gained in ANSYS Fluent, Siemens NX, Spaceclaim, Ensight, Tecplot 

Filed 4 patents around improvement of the mixing technology between fuel and air. 

2022-2023 Engineer, GE Aerospace, Bengaluru 

Developed rich-burn combustor architecture for engine support to the Airbus ZEROe program. 

Filed 6 patents around technologies for containment of H2 flame to improve hardware durability. 

2015-2016 Officer, Bharat Petroleum Corporation Limited (BPCL), Mumbai 

Responsible for smooth operation of the machine shop at BPCL Mumbai refinery, managed 40+ people. 

Oversaw overhauling of pumps, turbines, heat exchangers, and safety valves. 

 

EDUCATION 

 

2016-2022 Indian Institute of Science, Bengaluru, Karnataka 

PhD, Mechanical Engineering, CGPA: 9.3/10 

Thesis advisor: Prof. RV Ravikrishna 

Thesis title: Experimental and Numerical Studies on Chemically Active Flame Inhibitors 

2011-2015 Jadavpur University, Kolkata, West Bengal 

B.E., Mechanical Engineering, CGPA: 9.29/10 

Graduated with first-class honours. 

Final year project on numerical modelling of a fixed displacement vane pump. 

 

PATENTS 

 

Disclosure title Sponsoring agency Id Year 

7. Gas turbine engine combustor with openings GE Aerospace US 12007114 2024 

6. Gas turbine engine combustor with a set of dilution passages GE Aerospace App. 18/104408 2024 

5. Turbine engine combustor with a dilution passage GE Aerospace US 12060995 2024 

4. Gas turbine engine combustor with dilution passages GE Aerospace US 12018839 2024 

3. Gas turbine engine combustor with a set of dilution passages GE Aerospace App. 18/296220 2024 

2. Gas turbine engine combustor with a set of dilution passages GE Aerospace App. 18/104433 2024 

1. Gas turbine engine combustor with openings GE Aerospace App. 18/663324 2024 

 

JOURNAL PUBLICATIONS 

 

8. Badhuk, P., Verma, N., Ravikrishna R.V. (2024), ‘Optimizing Chemical Reaction Mechanisms: Evaluating 

Parameter-Free Metaheuristic Algorithms and Gradient-Based Optimization’ Combustion Science and Technology. 

7. Dolai A., Badhuk P., Ravikrishna R. V. (2023), ‘Effect of Swirl on the Combustion & Emission Characteristics in 

an Ultralow Emission 20-kW Two-stage Combustor’ Fuel 340, 127497. 

6. Badhuk P., Ravikrishna, R. V. (2022), ‘Development and Validation of Skeletal/Global Mechanisms Describing 

TMP-based Flame Inhibition’ – Combustion Theory and Modelling 26 (5), 968-987. 
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5. Badhuk, P., Ravikrishna, R.V. (2022), ‘Flame Inhibition by Aqueous Solution of Alkali Salts in Methane and LPG 

Laminar Diffusion Flames.’ Fire Safety Journal 130, 103586. 

4. Badhuk, P., Ravikrishna, R.V. (2022), ‘A Study on the Extinction Condition in Counterflow Diffusion Flames of 

Methane and LPG Under the Influence of Polydisperse Water Mist.’ Fuel 318, 123620. 

3. Dolai A., Pramanik S., Badhuk P., Ravikrishna, R. V. (2022), ‘Nonlinear Dynamic Analysis of the Transition from 

MILD Regime to Thermoacoustic Instability in a Reverse Flow Combustor’ Combustion Science and Technology. 

2. Badhuk, P., Ravikrishna, R. V. (2021), ‘A Numerical Study on the Response of Chemically Active Flame Inhibitors 

to Strain Rate Variations’, Proceedings of the Combustion Institute 38 (3), 4615-4623. 

1. Sahu, A. B. Markandeya, S., Badhuk, P., Ravikrishna, R. V. (2020), ‘Experiments and Kinetic Modeling of Diffusion 

Flame Extinction of 2-Methylfuran, 2,5-Dimethylfuran, and Binary Mixtures with Isooctane’, Energy Fuels 34 (2), 

2293-2303. 

 

RESEARCH FUNDING 

 

Project Title Funding Agency Budget Role Status 

An Experimental and Numerical Study on the Influence 

of Flame Inhibitors in Pure Ammonia and Blends 

 

ANRF PMECRG INR 60 lakhs 

+ OH 

PI Approved 

Experimental and Numerical Study of Boundary Layer 

Flashback in Hydrogen-enriched Twin-Swirl Premixed 

Flames 

 

IIT Kharagpur INR 25 lakhs PI Approved 

Compact fire suppression systems for space missions 

and microgravity conditions 

ISRO INR 35 lakhs 

+ OH 

Co-PI Under 

Process 

 

TECHNICAL SKILLS 

 

Programming – Matlab, Python, Bash, Scheme 

CFD – ANSYS Fluent, Converge CFD, OpenFOAM 

Chemical Kinetics – ANSYS Chemkin, Cantera 

CAD – Unigraphics NX, ANSYS Spaceclaim, Solidworks, Ansys Design Modeler 

Experiments – High-speed imaging, Shadowgraphy, PIV, PLIF, Rayleigh thermometry, Hot wire anemometry 

 


