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02_Derivation-Fourier’s Law_03


1. Given the below  temperature profile in the steel rod determine the following:
a) Estimated heat flux from x = 0.01 to 0.02 m

b) Estimated heat flux from x = 0.02 to 0.03 m

c) Difference in estimated heat flux to the region around x = 0.02 m

d) Which direction is heat conducting?

e) How is the direction of conduction related to the sign on the second differential of T with respect to x?

f) The estimated total heat rate conducted along the rod at x = 0.02 m.

g) The rate of change in temperature at x = 0.02 m in units of K/s
h) The value of thermal diffusivity, 
Data: 
Thermal Conductivity 
= 
k
=
50 J/(m*s*K)


Density
= 

=
7980 Kg/m3

Heat Capacity 
= 
Cp
=
500 J/(Kg*K)
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2. What is the shape of the finite element in rectilinear coordinates if temperature varies in
a) One dimension 

b) Two dimensions
c) Three dimensions
3. How many boundary conditions and initial conditions are needed to solve the two-dimensional, unsteady state Heat Equation (2D USS HC)?
4. What do the following mean?

a) 1D USS HC

b) 3D SS HC
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