Chapter -4
Exergy
Prepared By:

Jalpesh H. Solanki
Assi. Prof. (LE College, Morbi)



4.1 Introduction

“The maximum useful work that could be
obtained from the system at a given state in a
specified environment”.

The exergy of a system is “the maximum useful
work possible during a process that brings the
system into equilibrium with a heat reservoir,
reaching maximum entropy”.

When the surroundings are the reservoir, exergy
is the potential of a system to cause a change as
it achieves equilibrium with its environment.

Exergy is the energy that is available to be
used.



4.1 Introduction

Therefore it is also called the availability or
available energy.

After the system and surroundings reaches to
equilibrium the exergy becomes zero.

“the energy which is not utilizable and rejected
to the surroundings” is called Anergy
(unavailable energy).

For a thermodynamic system:
Energy = Exergy + Anergy



4.1 Introduction

Exergy is always destroyed when a process is
irreversible, for example loss of heat to the
environment.

This destruction is proportional to the entropy
increase of the system together with its
surroundings. The destroyed exergy has been
called Anergy.

The exergy cannot be calculated without
defining appropriate parameters for the
environment, where the target system operates
in terms of temperature, pressure, chemical
composition.



e 4.1 Introduction

e At this reference state system comes to
complete equilibrium with the environment,
and no energy difference will exist to cause
further work. Such state is called as
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Available & Unavailable Energy
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4.3 Loss Work - Exerqgy destruction in heat
transfer process
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4.4 Exerqgy of closed system
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4.4 Exergy of steadUlow open system
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4.4 Exerqgy of steady flow open system
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4.5 Irreversibility & Gouy — Stodola Theorem
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4.6 Second law efficiency / Effectiveness

* The ratio of actual thermal efficiency to the
maximum  possible (reversible) thermal
efficiency under the same conditions.

nH = nth/nrev



