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Development of a Calculation Model for Natural Circulation in a Sodium Circuit
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Abstract

A sodium natural circulation loop has frequently been adopted in a Liquid Metal Reactor
(LMR) using sodium as coolant to remove the decay heat ultimately under accidental conditions
because of its high reliability incorporated with passive characteristics. Up to now a code
applicable to a stand—alone natural circulation loop for the LMR analysis, is not available in
Korea, while most of the system analysis codes used for a light water reactor (LWR) can handle
such natural circulation loop. To this end, the present study has been initiated because the
necessity of natural circulation analysis for such circuit is realistically raised on a new LMR
concept. The present study responds to the requirement and it is concentrated in only the

steady state modeling in this time, however, development of a transient model is also followed



to close the study. Momentum and energy conservation equations are numerically solved with
the assumption of incompressibility associated with sodium coolant. As a result, this
assumption makes the model greatly simplified, and the calculation results turns out being
reasonable in a qualification sense. Models developed in the study are expected to be extended
effectively to the development of other LMR system analysis codes, or component models in the

future.
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