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Abstract 

 
 

The primary objective of the work reported here is to develop a methodology to 

predict the uncertainty associated with radiation heat transfer problems solved using the 

Monte Carlo ray-trace method (MCRT). Four equations are developed to predict the 

uncertainty of the distribution factor from one surface to another, the global uncertainty 

of all the distribution factors in an enclosure, the uncertainty of the net heat flux from a 

surface, and the global uncertainty of the net heat flux from all the surfaces in an 

enclosure, respectively. Numerical experiments are performed to successfully validate 

these equations and to study the impact of various parameters such as the number of 

surfaces in an enclosure, the number of energy bundles traced in the MCRT model, the 

fractional uncertainty of emissivity and temperature, and the temperature distribution in 

the enclosure. Finally, the methodology is successfully applied to a detailed MCRT 

model of a CERES-like radiometer.  
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