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Educational Qualifications: 

Degree: Ph.D  

Year: 2004 

University:  IIT Madras 

Specialization: Heat Transfer (Convection and Radiation Heat Transfer) 

Thesis Title:  Numerical Investigation of Natural Convection with Surface Radiation in Open Top, 

Side Vented Cavities. 

Guide: Prof. S.P.Venkateshan, IITM 

 

ABSTRACT OF MY Ph.D THESIS 

This work presents a numerical study of steady combined laminar natural convection and surface radiation 

and conjugate convection with surface radiation heat transfer in a  2-D side vented open cavities for 

different Rayleigh number,  aspect ratios, side vent ratios, and surface emissivities using air as fluid 

medium. The analysis has been carried out with electronic equipment cooling as one of the possible 

applications. The present analysis has also been carried out for a constant property fluid with the 

Boussinesq approximation assumed to be valid. The Full N-S equations are considered in the vorticity-

stream function ( )ψω − form, and solved using a Finite Volume Method. For surface radiation 

calculations, the radiosity-irradiation formulation has been used, while the view factor or shape factors 

required therein are evaluated using Hottel’s Crossed String Method. The present study also focuses on the 

velocity boundary condition used by earlier researchers at the partial opening and concludes that those 

boundary conditions are not suitable in the present problem because of radiation heating of the side vent 

wall. So, a derivative boundary condition of vertical velocity,U and horizontal velocity, V in X and Y 

directions 
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are  found to be appropriate for the open portion above or below 

the side vent. An important contribution from the present work is the study of the effects of vent, aspect 

ratio and emissivity on the volume flows across the openings in the cavity. The effects of magnitude of heat 

source, the material and surface properties of the left wall on the both heat transfer and fluid flow have 

been studied. Comparison of the present numerical results with the available experimental results shows 
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good agreement. Based on a set of numerical data correlations have been developed for average Nusselt 

number and maximum non-dimensional left wall temperatures. 
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Professional Experience: 

Aug 1987- 1990: Lecturer, BIT Sindri 
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• Computational Fluid Flow and Heat Transfer 

• Computational Fluid Dynamics 

• Plate Heat Exchanger 

• Solar Energy 

 

Different courses taught at IIT(ISM) Dhanbad and elsewhere: 

• Heat and Mass Transfer(UG) 

• Convection and 2-Phase Flow(UG,PG and PhD) 

• Advanced Fluid Mechanics ( PG) 

• Advanced Heat Transfer( PG)  

• Computational Fluid Dynamics (PG) 

• Engineering Thermodynamics(UG) 

• Heat Exchanger Design(PG) 

• Solar Energy ( UG /PhD) 

• Numerical Methods(PG/JRF) 

• Internal Combustion Engines(UG) 

• Energy Conversion (UG) 

• Waste Heat Utilization(UG) 



• Applied Thermodynamics(UG) 

• Engineering Mechanics(UG) 

• Engineering Graphics(UG) 

• Operation Research(UG) 

• Elements of Mechanical Engineering(UG) 

• Mechanical Engineering –I(UG) 

• Mechanical Engineering-II(UG) 

 

Research Interests: 

• Numerical and Experimental Fluid Flow and Heat Transfer(CFD) 

• Natural, forced and mixed convection 

• Combined natural convection, conduction and surface radiation in cavities. 

• Cooling of Electronic component 

• Convective Heat Transfer 

• Heat Transfer Enhancement in Heat Exchangers 

• Solar Energy 
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