
 

Part-A 

Fluid Mechanics: Fluid propert ies; fluid stat ics, manometry, buoyancy, forces on 

submerged bodies, stability of floating bodies; control-volume analysis of mass, 

momentum and energy; fluid accelerat ion; different ial equations of continuity and 

momentum; Bernoulli’s equation; dimensional analysis; viscous flow of 

incompressible fluids, boundary layer.  

Heat-Transfer: Modes of heat transfer; one dimensional heat conduction, resistance 

concept and electrical analogy, heat transfer through fins; unsteady heat 

conduction, lumped parameter system, Heisler's charts; thermal boundary layer, 

dimensionless parameters in free and forced convective heat transfer, heat 

exchanger performance, LMTD and NTU methods; radiat ive heat transfer, 

StefanBoltzmann law, Wien's displacement law, black and grey surfaces, view 

factors, radiat ion network analysis.  

Thermodynamics: Thermodynamic systems and processes; propert ies of pure 

substances, behaviour of ideal and real gases; zeroth and first  laws of 

thermodynamics, calculat ion of work and heat in various processes; second law of 

thermodynamics; thermodynamic property charts and tables, thermodynamic 

relat ions.  

Applications: Power Engineering: Air and gas compressors; vapour and gas power 

cycles, concepts of regeneration and reheat. I .C. Engines: Air-standard Otto, Diesel 

and dual cycles. Refrigerat ion and air-condit ioning: Vapour and gas refrigerat ion 

and heat pump cycles; propert ies of moist  air, psychrometric chart, basic 

psychrometric processes. Turbomachinery: Impulse and reaction principles, Pelton-

wheel, Francis and Kaplan turbines. 
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Part-B 

Engineering Materials: Structure and properties of engineering materials, phase 

diagrams, heat treatment, stress-strain diagrams for engineering materials.  

 

Casting, Forming and Joining Processes: Different types of castings, design of patterns, 

moulds and cores; solidification and cooling; riser and gating design. Plastic 

deformation and yield criteria; fundamentals of hot and cold working processes; load 

estimation for bulk (forging, rolling, extrusion, drawing) and sheet (shearing, deep 

drawing, bending) metal forming processes; principles of powder metallurgy. Principles 

of welding, brazing, soldering and adhesive bonding.  

 

Machining and Machine Tool Operations: Mechanics of machining; basic machine 

tools; single and multi-point cutting tools, tool geometry and materials, tool life and 

wear; economics of machining; principles of non-traditional machining processes; 

principles of work holding, design of jigs and fixtures.  

 

Metrology and Inspection: Limits, fits and tolerances; linear and angular measurements; 

comparators; gauge design; interferometry; form and finish measurement; alignment 

and testing methods; tolerance analysis in manufacturing and assembly.  

 

 

 

 

 


