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	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Introduction to Heat Tranfer

Applications of Heat Transfer, Modes of Heat Transfer

Conduction, Thermal Conductivity concept 

General Differential Equation of Heat Conduction

Laplace Equation, Poission Equation

Variable Thermal Conductivity

Numericals

Numericals
	Lecture
Demonstrations
	Black Board +
Couple of Videos
	Experiments
1) Variation of thermal conductivity w.r.t. temperature along the length of metal rod.

2) To determine the thermal conductivity of insulating powder
	i) Test I ◘
ii) HA 1 ■/Sub. Project
iii) □

iv) ○


	Test I out of 30 marks, to be converted to ___ marks

	II
	One Dimensional Steady State Heat Conduction Equation through a plane wall, cylindrical wall andsphere.

Analogy between heat flow and electricity, heat conduction through a compositeslab, cylinder and sphere

Numericals

Numericals

One dimensional steady state heat conduction with heat generation
Conduction heat transfer through plane wall, solid cylinder, hollow cylinder and sphere with heat generation. 
Numericals

Critical radius of Insulation
	
	Black Board
	Experiments

1)To determine the thermal conductivity of composite wall and compare with electrical analogy. 


	i) MCQ based Test II  ◘

ii) HA 2  ■/Sub. Project

iii) □

iv) ○
	Test II out of 20 marks, to be converted to 20 marks

	III
	Fins

Numericals

Thermowell

Numericals

Unsteady State Heat Conduction

Unsteady State Heat Conduction

Numericals
	
	Black Board
	Experiment
1) To determine the temperature distribution along the length of fin. Calculation of fin effectiveness and efficiency.


	i) MCQ based Test II  ◘

ii) HA 3  ■/Sub. Project

iii) □

iv) ○
	

	IV
	Convection, Hydrodynamic and thermal boundary layer

Laminar and Turbulent flows

Dimensional Analysis

Numericals

Forced convection

Numericals

Natural Convection

Numericals


	
	Black Board
	Experiments
1)To study the variation of heat transfer coefficient along the length of vertical cylinder with natural convection.

2) To determine the average heat transfer coefficient in forced convection.
	i) HA 4  ■/Sub. Project

ii) □

iii) ○
	

	V
	Heat Exchanger: LMTD method

Heat Exchanger: ε-NTU method

Numericals

Radiation: Basic Laws and definitions, Numericals

Heat exchange between two infinitely parallel planes, cylinders and spheres. Radiation shields
Numericals


	
	Black Board +
PPT for Heat Exchanger part only
	Experiments
1)To study the parallel and counter flow heat transfer in concentric tube heat exchanger.

2) To determine the emissivity of test plate.
3) Verification of Stefan Boltzman’s constant.


	i) HA 5  ■/Sub. Project

ii) □

iii) ○
	


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation (Strike out levels not applicable)
List of Reference Books and Text Books -

Text Books

1. “Fundamentals of Engineering Heat and Mass Transfer”, Sachdeva R. C., Wiley Eastern Limited, 3rd Edition 1988.

2. “Heat Transfer”, J. P. Holman, McGraw Hill, 9th edition, 2004.

3. “Heat Transfer- A Basic Approach”, Ozisik M. N., McGraw Hill, I edition, 1985.
Reference Books

1. “Fundamentals of Heat Transfer”, Frank P. Incropera and David P. De Witt, Wiley, Eastern Limited

2. “A text book on Heat Transfer” Sukhatme S. P., Orient Longmans Ltd., New Delhi, 3rd Edition, 1989.

3. “Engineering Heat Transfer”, Gupta and Prakash, Nemchand and Brothers.
# - 
Details of laboratory course student activity for experiments based on appropriate unit. 
§ - 
Details of Tutorial course student activity based on appropriate unit.

◘ -
Mandatory Assessment activities as per structure.

Mode of conduct of class test is to be mentioned. 
■ -
Scope of HA should be written in brief. 
□ -
Write unit-wise parameters used for continuous assessment of laboratory course. 

If parameters are used as a whole, they may be described in footer.

○ - 
Write unit-wise parameters used for continuous assessment of tut. course. 

Outcomes:

	1. Students will be able to mathematically formulate and analyze heat transfer system by conduction mode

	2. Students will be able to apply the conduction heat transfer knowledge on fins which are used in various applications

	3. Students will be able to apply the knowledge of fluid flow and convection heat transfer to analyze the thermal system

	4. Students will be able to analyze radiative heat transfer system

	5. Students will be able to perform thermal design of various heat exchangers
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