
Thermodynamics (Abeyaratne Chapter 5):

First law: Balance of energy
We have already covered balance of energy:

Reduced transport

First law of thermodynamics (balance of energy)

Continuum version of it
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New terms relative to what we did for hyperelastic material

2nd law of thermodynamics:

External power

Continuum version of it

How about continuum version of 2nd law of thermodynamics

Entropy supply

Total entropy Specific entropy

The rate of entropy flux (q) and entropy supply (Q) cannot exceed the 
rate of increase of entropy

energy rate
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This equation is used to narrow down the form of constitutive equation for solids (e.g. damage mechanics and plasticity) and fluids to derive the so-called 
thermodynamically consistent constitutive equations.

Other ways to define energy density besides e:

Helmholtz free energy per unit mass:1.

Enthalpy per unit mass2.
Gibbs free energy3.

See Abeyaratne equation (5.15)

The full set of equations:
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Q is replaced from 1st law-

Another way to write 2nd law

Example 1: Constitutive equation for COMPRESSIBLE ELASTIC FLUID (12.1 Abeyaratne)

Symmetry group for compressible elastic fluids contains ALL unimodal transformations

Refer to 

For isotropic solid material, what should be symmetry group of 
constitutive equation?

All rotations belong to symmetry group.

What is the material that ALL unimodal tensors belong to its symmetry group?
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"Elastic fluids" would have all unimodal tensors in their const. eqn. symmetry group: 

Constitutive equations for compressible elastic fluid

Balance of mass
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Perfect gas:
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