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Numerical Simulation of Thermal-hydraulic Behavior
in TOPAZ-] Reactor Core
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(China Institute of Atomic Energy . P. O. Box 275-33. Beijing 102413, China)

Abstract: Three-dimensional flow and heat transfer model was established for TOPAZ-
Il type of reactor by mature tools. The mesh was mainly generated with structured grid
method supplemented by unstructured mesh. The real conditions were adopted as the
input parameters. The thermal-hydraulic behavior simulation was performed with
mature computational fluid dynamics software. Through numerical simulation, the
three-dimensional flow field and temperature field were obtained, as well as key parame-
ters, such as coolant mass flow rate distribution, pressure distribution, velocity distri-
bution, and temperature distributions of moderator and reflector, etc. Through compar-
ison, the results show good agreement with those of Russian design. And rich experi-
ence was accumulated through this effort for further thermal-hydraulic optimization of
this type of reactor.
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Fig. 1 Scheme of TOPAZ-1l reactor core
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Fig. 2 1/3 section view of whole model
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Fig. 3 Calculation model and grid
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Fig. 4 Scheme of cross section view of grid
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Fig. 5 Grid scheme of narrow coolant channel
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Fig. 6 Pressure and velocity contours of coolant
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Fig. 7 Scheme of coolant channel number
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Fig. 8 Radial normalized mass flow rate
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Fig. 9 Temperature contours of model and moderator
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Fig. 10 Axial temperature distribution of coolant
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Fig. 11 Temperature contour

of beryllium reflector in outlet side
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Fig. 12 Temperature contour

of side beryllium refector and control drums
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Fig. 13 Axial temperature distribution of moderator and end reflector
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