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ABSTRACT

The CFD models for analyzing the CANDU-6 moderator circulation are
developed. One model uses a structured grid system with the porous media
approach for the 380 Calandria tubes in the core region. The other uses a
unstructured grid system on the real geometry of 380 Calandria tubes, so that
the detailed fluid flow between the Calandria tubes can be observed. The results
obtained by using the developed two models are compared. Since the predicted
maximum temperature of the moderator inside the Calandria vessel under
normal operating conditions are 82.75°C and 95.19C respectively for each model,
it is proven that boiling does not occur. The moderator circulation is found to
be the mixed-type flow pattern, and the slowly moving secondary flows are
observed due to the combination of buoyancy forces and inertial forces. The
results of current study will be used as a initial condition for the up-coming

transient moderator analyses.
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Component Heat Load
[MW]
Heat generated in
a) Moderator 78.7
b) Reflector 59
¢) Calandria Tubes 43
d) Guide Tubes and Reactivity Mechanisms 27
Heat transfer from
a) Calandria Shell and Tubesheets 1.7
b) Fuel Channels 3.0
Heat loss from
a) Moderator pipings -0.3
Heat gain from
a) Moderator pumps 0.7
Total 96.7
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