
PE207: ENGINEERING THERMODYNAMICS AND HEAT TRANSFER 

CREDITS = 5 (L=3, T=2, P=0) 
 

 

Course Objective:  

The course is designed to give fundamental knowledge of thermal science and engineering and 

includes laws of thermodynamics and various modes of heat transfer. 

 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

L T P C 
Theory Practical 

Total 

Marks 

ESE CE ESE CE  

150 3 0 2 5 70 30 30 20 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction to Engineering Thermodynamics: 

Macroscopic versus microscopic viewpoint; Thermodynamic system and 

control volume; Thermodynamic properties, processes and cycles; 

Homogeneous and heterogeneous systems; Thermodynamic equilibrium; 

Quasi-static process; Pure substance; Concept of continuum; Zeroth law of 

thermodynamics; Ideal gas; Temperature measurement by thermocouple; 

Work transfer; Displacement work; Flow work; Path and point function; 

Heat transfer; Specific heat and latent heat; Similarities and differences 

between work and heat transfer. 

First Law of Thermodynamics: 

First law for closed system undergoing a change of state; Energy – a property 

of the system; Different forms of stored energy; Specific heat at constant 

volume and at constant pressure; Enthalpy; Energy of an isolated system; 

Control volume; Steady flow process; Mass balance and energy balance in a 

steady flow process; Application of steady flow energy equation in various 

engineering systems. 

 

14 

2 Second Law of Thermodynamics: 

Qualitative difference between heat and work; Cyclic heat engine; Energy 

reservoirs; Kelvin-Planck and Clausius statements of second law; Refrigerator 

and heat pump; Equivalence of Kelvin-Planck and Clausius statements; 

Reversibility and irreversibility; Carnot cycle; Reversed heat engine; Carnot’s 

theorem; Corollary of Carnot’s theorem; Absolute thermodynamic 

temperature scale; Efficiency of the reversible heat engine. 

 

07 



Unit 

No. 
Topics 

Teaching 

Hours 

3 Introduction to Heat Transfer and Heat Conduction in Solids: 

Modes of heat transfer; Laws of heat transfer; Steady state heat conduction in 

infinite slab and infinite long hollow cylinder; Thermal resistance & overall 

heat transfer coefficient of infinite composite slab and long hollow composite 

cylinder; Critical radius in hollow cylinder; Differential equation of heat 

conduction (Cartesian and cylindrical); Temperature distribution in solids with 

internal heat generation for infinite slab and infinite solid cylinder; Unsteady 

state heat conduction process using lumped analysis and Heisler charts; 

Extended surfaces or fins – pin fin. 

 

09 

4 Heat Transfer by Forced and Natural Convection: 

Forced convection: 
Laminar and turbulent flow heat transfer in circular pipe; Thermal boundary 

layer; Heat transfer in laminar flow over a flat plate; Analogy between heat 

and momentum transfer; Dimensional analysis; Various non-dimensional 

numbers; Common correlations. 

Natural convection: 
Heat transfer from a vertical plate; Dimensional analysis; Various non-

dimensional numbers; Common correlations. 

 

07 

5 Thermal Radiation:  

Basic concepts; Emission characteristics and laws of black-body radiation; 

Radiation incident on a surface. 

Applications of Heat Transfer in Manufacturing Processes: 

Combined modes of heat transfer in welding, casting, forming and machining 

processes. 

05 

 TOTAL 42 
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Course Outcomes (COs):  

At the end of this course students will be able to …… 

1. Learn basic concepts of engineering thermodynamics & apply first law to various 

engineering systems. 

2. Compare heat and work, and analyze heat engine, refrigerator and heat pump. 

3. Understand various modes of heat transfer and analyze steady state and transient heat 

conduction in solids. 

4. Investigate heat transfer by forced and natural convection. 

5. Examine heat transfer by thermal radiation and evaluate combined modes of heat transfer 

in manufacturing processes. 


