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Course Contents (may be modified as course proceeds) 

	Topic
	Contents
	# of hours

	Introduction
	What is heat transfer 
Modes of heat transfer – conduction, convection and radiation 
Energy balance

Concept of thermal resistance
	3

	Conduction
	Introduction to conduction heat transfer

Thermal conductivity and diffusivity

Heat diffusion Equation - Cartesian and Radial Systems
	1

	
	1-D Steady State Conduction

Internal energy generation

Extended Surfaces
	3+1

	
	2-D steady state conduction
	3

	
	Transient Conduction – Lumped Capacitance

Spatial Effects
	2+1

	
	Introduction to Finite Difference Method
	2

	Radiation
	Basic Concepts

Emission characteristics, Emissive power
	1

	
	Laws of blackbody radiation 

Radiation incident on a surface
	1

	
	Solid angle and radiation intensity

Heat exchange by radiation between black surfaces

Shape factor
	3+1

	
	Radiant heat exchange in an enclosure having black surfaces 

Radiant heat exchange in an enclosure having diffuse-gray surfaces
	2+1

	Fluid Mechanics Review 


	Governing Equations - Navier Stokes Equation, 
External Flow, Concept of Boundary Layer, Drag Force, Laminar/Turbulent, Developing/Developed Flows 
Internal flows, Hydraulic Diameter
	2+1

	Forced Convection
	Governing Equations – Energy Equation (Cartesian and Cylindrical)
	2

	
	Flow over a flat plate – Boundary Layer, Prandtl and Nusselt numbers

Colburn Analogy

External flow over a cylinder

Correlations
	3+1

	
	Internal Flow through a tube 

Laminar and Turbulent Flows

Correlations – Dittus Boelter and Gnielinsky

Entry/Developing length
	3+1

	Natural Convection
	Introduction to natural convection

Buoyancy forces, Boussenisq approximation

Dimensionless numbers – Grashof and Rayleigh numbers
	3

	
	Vertical Flat Plate, Parallel Plates

Horizontal plates and cylinders

Enclosed spaces, cavities
	3+1

	Heat Exchangers
	Introduction
Types of heat exchangers - Direct transfer, Storage, Direct Contact

Shell and Tube heat exchangers

Plate Heat Exchangers

Finned heat exchanger
	2

	
	Types of Flow – parallel, counter and cross
Analysis – mean temperature difference

Fouling Factor

E – NTU method
	3+1

	Phase Change
	Introduction to Phase Change heat transfer
Pool Boiling – Modes and Correlations

Introduction to Flow Boiling
	2

	
	Condensation on a vertical plate 

Film and Dropwise condensation

Film condensation on horizontal tubes
	2+1

	Mass Transfer
	Introduction to Mass Transfer
Fick’s law of Diffusion

1-D problems in a stationary medium

Mass transfer in a moving medium

Convective mass transfer - analogy between heat and mass transfer
	2+1


Text Book and References:

1. Fundamentals of Heat and Mass Transfer, 5th Edition – F. P. Incropera & D. P. Dewitt, Wiley and Sons, New York, NY, 2001

2. Heat Transfer, 10th Edition (Special Indian Edition) – J.P. Holman and Souvik Bhattacharyya, McGraw Hill Education (India), New Delhi, 2011

3. A Textbook on Heat Transfer, 3rd Edition - S.P. Sukhatme, Orient Longman /Universities Press, Hyderabad, 1989.
Course Logistics
· Homework assignments and/or tutorials: Weekly

· 2 class tests
· 1 mid-term and 1 final

· Weightage for final grade: 20% class assignments (tests, tutorials), 30% mid-term, 50% final exam
Ground Rules
Attendance in class is mandatory – Institute rules for minimum attendance will be strictly adhered to
Cell phones are prohibited in classroom and exam halls
1st class test before mid-sem and 2nd class test after mid-sem. 
