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IRREVERSIBLE THERMODYNAMICS

· APPLICATION TO FLUIDS AND SOLIDS

František Maršík

Thermodynamics of open systems offers a new concept for description of real material objects including the living systems. The II. Law of Thermodynamics can be interpreted as an evolution law of all material systems, which are in interaction with their surroundings. The most important quantity is the entropy, which is defined by the balance law of entropy. The production of the entropy gives an information about the processes into the systems. 

The convexity of the entropy informs us about the stability of the system states. Under the appropriate outer conditions the fluctuations can to drive the systems to an instability. The consequence is the creation or decay of dissipative structures. When the new dissipative structure appears the system is going further from the thermodynamic equilibrium to the new stable state. However, if the dissipative structure disappears the systems tends to the thermodynamic equilibrium, which from the biological point of view equals to death.

In this lecture the application to the stability of fluid flow and solid is shown: 

· The fluid flow stability enhancement by temperature gradient is discussed for heated Coanda flow.

· The decrease of the viscosity dissipation is linked with the lifetime shortening of solid material.
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