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Thermodynamics|

Cour se code: 28161
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Course Type: Theoretica

Prerequisites: Differential Equations, Physics 2
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Course Outline:

1- Definitions:
History of science of thermodynamics and its applications, thermodynamic system,
control mass and control volume, state and properties of a substance, process and
cycle, zeroth law of thermodynamics and equality of temperatures, temperature
scales, units and dimensions.

2- Propertiesof a Pure Substance
Vapor-liquid-solid-phase equilibrium in a pure substance, thermodynamic state,
intensive and extensive properties, independent and dependent properties, quality,
equations of state, ideal and real gas behavior, thermodynamic tables of properties.

3- Work and Heat
Work and heat as boundary phenomena, different work modes, work done at the
boundary of a simple compressible system, quasi-equilibrium process, definition of
heat, comparison of work and heat, units of work and heat.

4- Conservation of Energy or First Law of Thermodynamics,
Conservation of mass for a system, volumetric and mass flow rates, first law
applied to a system in a cyclic process and change of state, internal energy, kinetic
energy, potential energy, first law applied to a control volume process, steady state
and steady flow process, uniform state and uniform flow process, enthapy,
throttling process and Joule Thompson coefficient, constant pressure and constant

volume heat capacities.
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5- Second Law of Thermodynamics
Heat engines and Refrigerators, thermal efficiency and coefficient of performance,
second law of thermodynamics, Kelvin-Plank and Clausius statements, reversible
process, Carnot cycle.

6- Entropy

7- The inequality of Clausius, entropy, change of entropy for reversible and
irreversible process, lost work, principle of increase of entropy in a system and
control volume, change of entropy for ideal gas.
7- Exergy Analysis
Reversible work, Irreversibility, definition of availability or exergy, exergy analysis

for asystem and control volume, second law efficiency.
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