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REACTOR HEAT PRODUCTION 
 
 
Reactor Thermal Power Generation 
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where ER = 200 MeV/fission = 3.20x10-11 J/fission. 
 
Temperature Drop in Fuel Pellet (0 ≤ r ≤ rF) [UO2 melts at ≈ 5000°F] 
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Cladding

Fuel Pellet 
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Rod Surface Temperature Drop (Tclad < 2200°F to avoid Zirc-Water reaction) 
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Specific Power, Ps [kW/kg]=[W/g] 
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 · note that mUran is the fuel loading 
 
Specific (Fuel) Burnup, B [MW⋅days/MTU] 

Uran

Rx

Uran

T

Rx

m
TP

m

dttP

metalheavyfuelofmassTotal
residencecoreduringfuelingeneratedEnergyB === ∫0 )(

)(
 

 
Fuel Residence Time 
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Reactor Heat Production 
 

Core Basis Channel (Rod) Basis 
Total power produced in reactor core (Q=PRx) or in a fuel rod (q) [MW] 
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Linear power density, q' [kW/cm] 
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Surface heat flux, q" [kW/cm²] or [Btu/hr·ft²] 
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Volumetric heat generation rate, q’’’ [kW/cm³] 
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Core power density, Pd [kW/liter] (NOT the same as q’’’) 

HD
P

V
P

volumecoreTotal
powerthermalReactorP

Core

Rx

Core

Rx
d 2

4
π

===  
2)( pitch

qPd
′

=  

 

 
Reactor Core 
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