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Modeling and Optimization of Operating Conditions of Condensers
in UF4 Separation Unit

H. Share Mohammadi, S.M. Ghoreishi*, F. Mohammadi
Department of Chemical Engineering, Isfahan University of Technology, Postcode: 8415683111, Isfahan - Iran

Abstract: In this study, modeling and optimization of two in-series UFg shell and tubes separator
condensers were performed to improve the prediction of the amount of the mist output, physical properties
of condensing gases and condensed mass of UFg by computing the mist formation conditions. The main
objective of this research was to predict the optimal operating conditions in order to reduce the uranium in
the outlet mist from the condenser system. These two shell and tube condensers were modeled via control
volumes with finite length in axial direction of input gases. The equations of mass, energy and momentum
balance were written for each condenser and then surface temperature of UFg condensed layer on the
condenser tube was determined by the trial and error method. The mass and heat transfer parameters were
calculated at each time step during the process. Comparison of the modeling predictions with the Isfahan
UCF industrial data in regard to important variables indicated a very good compatibility. The average error
between the modeling and industrial data for the first and second condensers were calculated to be 1.39 and
2.24%, respectively. Finally, the analysis of the effective variables via the developed modeling computer
software revealed that the optimal temperature of cooling brine water and the input gas velocity are 10 °C
and 0.09 m/s, respectively.

Keywords: Uranium-hexafluoride, Condensation, Condenser, Modeling, Optimization
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