ME 639




HW Set 1

1. For a fluid a viscoelastic fluid the free energy function is assumed to be given by 
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where 
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 and u is the deflection vector.  Here 
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 is the deformation rate tensor.  Using the continuum thermodynamics derive the linear constitutive equations for the stress and the heat flux vectors.  For the case of an isotropic material, obtain the equations of motion of the linear viscoelastic fluid. 

2. The Burger equation
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is sometimes used for studying one-dimensional turbulence.  For boundary conditions given as 
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, assume a basic flow v(x,t).  Drive the criterion for stability of the basic flow subject to finite amplitude disturbances.  
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