Heat Transfer Processes

Exam I Review


1) Fourier’s Law
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a) Objective:  To use Fourier’s Law to analyze heat transfer in steady-state systems.  You should be able to determine

i) k
ii) T

iii) q”

iv) q

v) sample thickness

b) You should be able to apply Fourier’s law in cartesian or radial coordinate systems.

2) Convection
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a) Objective:  To apply Newton’s Law of Cooling to a convective heat transfer system.  You should be able to determine

i) h

ii) Ts or T(
iii) q” or q

3) Conservation of Energy
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a) Objective:  To apply the conservation of energy equation to a system in which heat transfer occurs.

i) You should be able to introduce the appropriate equations for heat transfer rates or fluxes (e.g., convective, conductive) into the equation.

ii) You should be able to determine any of the unknown variables, as stated in (1) and (2)

iii) You should be able to determine the rate of energy generation or rate of energy accumulation in the system.

4) Heat Diffusion Equation (one dimensional analysis)
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a) Objective:  to apply the heat diffusion equation to a system of steady-state or unsteady-state heat transfer.  

b) You should be able to determine the temperature as a function of position, for Cartesian or radial systems.

c) From a Temperature distribution, you should be able to determine q” or q.

d) You should be able to determine the rate of generation or instantaneous rate of temperature change in a system

5) Resistance Analysis
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a) Objective:  To use resistance analysis to analyze heat transfer in steady state systems.  You should be able to determine the following unknowns in a composite wall or pipe:

i) Temperatures at interfaces or in surrounding fluid

ii) q or q”

iii) k

iv) h

As with the homework problems, solving the exam problems may require combination of the above ideas and equations.
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