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Outline

General heat conduction equation
Heat transfer in radial direction
Heat transfer in axial direction
Axial and radial temperature profiles
Convective heat transfer and boiling
Concept of dryout
Conduction heat transfer coefficient
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General Heat Conduction Equation

The interface between the fuel and the coolant is centrally 
important to reactor design because it limits the power output
For a solid, the general energy thermal energy balance equation 
of an arbitrary volume

Where ñ is the material density, e is the internal energy, V is 
the volume, S is the surface area, q''' is the volumetric heat 
generation, q'' is the heat flux and n is the unit vector on the
surface. We replace the internal energy with temperature, T, 
times the heat capacity c.
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General Heat Conduction Equation

Using Gauss law, the heat balance equation is transformed into:

Using Fourier law
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Heat Transfer in Radial Direction (Fuel)
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Heat Transfer in Radial Direction (Gap)
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Heat Transfer in Radial Direction (Clad)
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Heat Transfer in Radial Direction (Coolant)
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Heat Transfer in Axial Direction
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Heat Transfer in Axial Direction
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Heat Transfer in Axial Direction
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Heat Transfer in Axial Direction
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Heat Transfer in Axial Direction
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Axial and Radial Temperature Profiles
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Axial and Radial Temperature Profiles
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Convective Heat Transfer and Boiling
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Concept of Dryout
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Conduction Heat Transfer Coefficient
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Conduction Heat Transfer Coefficient
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Conduction Heat Transfer Coefficient
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Conduction Heat Transfer Coefficient
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Conduction Heat Transfer Coefficient
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Temperature Profiles
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Temperature Profiles
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Temperature Profiles
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Temperature Profiles
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Temperature Profiles
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Questions?
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