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1. Definition of Thermodynamics:

e Thermodynamics is the branch of physical science that deals with the relationships between
heat, work, and energy.

e It helps in understanding and predicting the behavior of systems, particularly in chemical
engineering processes.

2. Importance of Thermodynamics in Chemical Engineering:

e Essential for designing and optimizing chemical processes.
e Helps in predicting the behavior of materials and reactions.
e Guides in determining the efficiency of energy transfer in processes.

3. Laws of Thermodynamics:

e Zeroth Law: If two systems are in thermal equilibrium with a third system, they are in thermal
equilibrium with each other.

e First Law: Energy cannot be created or destroyed, only transformed or transferred.

e Second Law: Heat flows naturally from hot to cold regions, and not vice versa.

e Third Law: As temperature approaches absolute zero, the entropy of a perfect crystal
approaches zero.

4. Concepts in Thermodynamics:

e Enthalpy: Total energy of a system at constant pressure.
e Entropy: Measure of disorder or randomness in a system.
e Gibbs Free Energy: Represents the maximum work that can be done in a system.

5. Applications in Chemical Engineering:

e Process optimization and design.
e Determination of reaction feasibility.
e Energy efficiency analysis and improvement.

6. Thermodynamic Equilibrium:

e A system is in equilibrium when its properties do not change with time.
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e Equilibrium can be of various types - thermal, mechanical, and chemical.

Engineering

7. Thermodynamic Processes:

Isothermal: Constant temperature process.

Adiabatic: No heat exchange with the surroundings.

Isobaric: Constant pressure process.

Isochoric: Constant volume process.
8. Thermodynamic Diagrams:

e Phase diagrams, such as P-T (Pressure-Temperature) and T-S (Temperature-Entropy)
diagrams, are used to represent and analyze thermodynamic processes.

Thermodynamics is a fundamental concept in chemical engineering that plays a crucial role in
understanding, designing, and optimizing chemical processes for various industries.
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