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Review of basic concepts: Main consequence of the First Law:

definition of property Energy
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Review of basic concepts: Consequences of the First Law:

Energy balance equation
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Review of basic concepts: importance of the second part of the statement of the

Second Law of Thermodynamics
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Review of basic concepts: Consequences of the (First&)Second Law:

Measurement procedure defining

the “constant temperature of a thermal reservoir”
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Review of basic concepts: Consequences of the (First&)Second Law:

definition of property Entropy
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Review of basic concepts: Consequences of the (First&)Second Law:

engineering meaning of Entropy
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Review of basic concepts: Consequences of the (First&)Second Law:

Theorems on criteria for the reversibility of a weight process

Slide 03.08



© 2024 Gian Paolo Beretta     @MIT 2.43 Advanced Thermodynamics

Review of basic concepts: Consequences of the (First&)Second Law:

Entropy balance equation
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Review of basic concepts: Consequences of the (First&)Second Law:

Maximum Entropy Principle
and Minimum Energy Principle (except for special systems)
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Review of basic concepts: Consequences of the (First&)Second Law:

(Stable equilibrium) State Principle and Fundamental Relation
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Review of basic concepts:

Maximum entropy principle,
State principle,

Fundamental relation for the SESs,
Temperature, pressure, and chemical potentials,

Gibbs relation
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Review of basic concepts: Consequences of the (First&)Second Law:

Partial derivatives of the fundamental relation

Gibbs relation
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Review of basic concepts: Consequences of the (First&)Second Law:

Partial derivatives of the fundamental relation
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Review of basic concepts: Consequences of the Maximum Entropy Principle:

Necessary conditions for mutual equilibrium
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Graphical representation of basic concepts on 

Energy vs Entropy diagrams
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Graphical representation of basic concepts on Energy vs Entropy diagrams:

Projection of the state space on the E-S plane
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Graphical representation of basic concepts on Energy vs Entropy diagrams:

Representation of notSE states and SE states
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Graphical representation of basic concepts on Energy vs Entropy diagrams:

Special systems with upper bounded energy
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Review of basic concepts: Consequences of First&Second Law:

definition of property Adiabatic Availability
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Graphical representation of basic concepts on Energy vs Entropy diagrams:

Adiabatic availability of notSE states
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Review of basic concepts: Mutual equilibrium and definition of

Thermal Reservoir
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Graphical representation of basic concepts on Energy vs Entropy diagrams:

notSE and SE states of a thermal reservoir
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Review of basic concepts: Consequences of the (First&)Second Law:

definition of Available Energy w.r.to a thermal reservoir
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Graphical representation of basic concepts on Energy vs Entropy diagrams:

Available energy with respect to a thermal reservoir
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Graphical representation of basic concepts on Energy vs Entropy diagrams:

a system in a SES cannot

release energy unless...                  receive entropy unless...
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Next:

Necessary conditions for mutual equilibrium
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• Figure on the cover of the book Thermodynamics: Foundations and Applications © Dover Publications. All rights reserved. This content is 
excluded from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use.

• u-s-v diagram for H2O © Cartolibreria Snoopy. All rights reserved. This content is excluded from our Creative Commons license. For more 
information, see https://ocw.mit.edu/help/faq-fair-use.
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