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Different geometries 
of a fuel element
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Safety requirements 
for fuel element design

• Non-melting of fuel:            Tfuel < Tfuel melt

• Non-melting of cladding:     Tclad < Tclad melt

• Chemical resistance of cladding to fuel and 
to coolant: ∆δcl < 5 %

• Mechanical resistance of cladding to 
stresses caused by internal and external 
pressures, by temperature changes, by 
swelling and creep, and by PCMI.
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Input information for design

• Materials and their properties

• Expected local peak power in fuel

• Allowed operation temperatures

• Coolant type and temperature
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Typical fuel rod

Main elements
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Heat transfer by thermal 
conductance and convection:

0n
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d dTk r q
r dr dr

⎛ ⎞ ′′′⋅ ⋅ + =⎜ ⎟
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If heat is transferred only in one 
direction (r) and solids are isotropic then:
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n = 0 for slab; n = 1 for cylinder;
n = 2 for sphere. 



7
IAEA/ICTP School on Physics, Technology and Applications of Accelerator Driven Systems (ADS) 

Trieste, 19-30 November 2007

Radial temperature differences 
in a cylindrical fuel element
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Radial temperature differences 
in a cylindrical fuel element
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Gap thermal resistance
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Cold and hot gap size

• In order to avoid PCMI :

f ciD D at DBC≤
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Exercise 1:
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Exercise 2:
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Exercise 3:
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