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Introductory Remarks-Overview

É Entropy as a thermodynamic property has its 
origin in the 2 nd Law of Thermodynamics.

É Please review chapter 5 of your textbook to be 
sure you are fully conversant with the concepts of 
thermal energy reservoir, heat engines, 
reversible and irreversible processes, Carnot 
cycle, absolute temperature scale

É Entropy is an abstract quantity for which it is 
difficult to assign a physical meaning. It cannot 
be measured, it can only be calculated.

É Unlike energy entropy is a non -conserved 
property
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É Processes occur in one direction only ï
proceeds in direction which increases 
entropy, S gen > 0

É Entropy is a non - conserved property. 
Entropy of universe is increasing all the time 
(Kelvin)

É Irreversibilities degrade performance of 
engineering systems

É Entropy generation rises as irreversibilities 
increase. Entropy generation is a measure of 
degree of irreversibility. 

É First Law of Thermodynamics (conservation 
of energy) was first developed for a cycle 
and by introducing a property called internal 
energy it was cast in a form applicable to a 
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É Clausius (1854) tried to do the same for 
Second Law. He introduced a mathematical 
function called entropy. Entropy provides a 
quantitative method to identify direction of 
spontaneous processes are impossible.

É Entropy can be physically interpreted in 
terms of unavailable energy.

É Note that efficiency of a Carnot cycle is (1 ï
T0 /T) where T 0 and T are absolute 
temperatures of low and high temperature 
reservoirs, respectively.

É When a differential amount of heat �GQ is 
transferred to a system operating in a cycle 
only a part of it is available for work 
(available energy portion). 

Thus available energy �d
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