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LARGE EDDY SIMULATION OF THERMAL STRIPING
IN THE UPPER PLENUM OF FAST REACTOR

SK. Choi,” J.W. Han, D. Kim and T.H. Lee
Fast Reactor Design Division, Korea Atomic Energy Research Institute

A computational study of a thermal striping in the upper plenum of PGSFR(Prototype Generation-IV
Sodium-cooled Fast Reactor) being developed at the KAERI(Korea Atomic Energy Research Institute) is presented.
The LES(Large Eddy Simulation) approach is employed for the simulation of thermal striping in the upper plenum
of the PGSFR. The LES is performed using the WALE (Wall-Adapting Local Eddy-viscosity) model. More than 19.7
million unstructured elements are generated in upper plenum region of the PGSFR using the CFX-Mesh commercial
code. The time-averaged velocity components and temperature field in the complicated upper plenum of the PGSFR
are presented. The time history of temperature fluctuation at the eight locations of solid walls of UIS(Upper Internal
Structure) and [HX(Intermediate Heat eXchanger) are additionally stored. It has been confirmed that the most
vulnerable regions to thermal striping are the first plate of UIS. From the temporal variation of temperature at the
solid walls, it was possible to find the locations where the thermal stress is large and need to assess whether the
solid structures can endure the thermal stress during the reactor life time.
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Fig. 1 Schematic diagram of primary heat transport system
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Fig. 3 Overall numerical grid
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Table 1 The number of nodes and elements for the computational

domain
Node Element
Tetrahedra - 18,279,877
Pyramids - 44,026
Wedges - 1,445,427
Total 4,036,193 19,769,330
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Fig. 6 Temperature contour at z=-9720 mm
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Fig. 7 Temperature contour at z=-9300 mm
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Fig. 11 Temporal variation of temperature at the first grid
plate of the UIS (location: M12)
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Fig. 12 Temporal variation of temperature at the first grid
plate of the UIS (location: M13)
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Fig. 13 Temporal variation of temperature at the first grid
plate of the UIS (location: M9)
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Fig. 14 Temporal variation of temperature at the second grid
plate of the UIS (location: M5)
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Fig. 15 Temporal variation of temperature at the second grid
plate of the UIS (location: M6)
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Fig. 16 Temporal variation of temperature at the second grid
plate of the UIS (location: M2)
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Fig. 17 Temporal variation of temperature at the IHX surface
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Fig. 18 Temporal variation of temperature at the IHX inlet
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