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CFD ANALYSIS FOR THERMAL MIXING CHARACTERISTICS OF A FLOW MIXING
HEADER ASSEMBLY OF SMART

Y.I Kim', YM. Bae, Y.J. Chung and KK. Kim
Korea Atomic Energy Research Institute

SMART adopts, very unique facility, an FMHA to enhance the thermal and flow mixing capability in abnormal
conditions of some steam generators or reactor coolant pumps. The FMHA is important for enhancing thermal
mixing of the core inlet flow during a transient and even during accidents, and thus it is essential that the thermal
mixing characteristics of flow of the FMHA be understood. Investigations for the mixing characteristics of the
FMHA had been performed by using experimental and CFD methods in KAERL In this study, the temperature
distribution at the core inlet region is investigated for several abnormal conditions of steam generators using the
commercial code, FLUENT 12. Simulations are carried out with two kinds of FMHA shapes, different mesh
resolutions, turbulence models, and steam generator conditions. The CFD results show that the temperature deviation
at the core inlet reduces greatly for all turbulence models and steam generator conditions tested here, and the effect
of mesh refinement on the temperature distribution at the core inlet is negligible. Even though the uniformity of
FMHA outlet hole flow increases the thermal mixing, the temperature deviation at the core inlet is within an
acceptable range. We numerically confirmed that the FMHA applied in SMART has an excellent mixing capability
and all simulation cases tested here satisfies the design requirement for FMHA thermal mixing capability.
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Fig. 1 Configuration of the reactor vessel and FMHA of SMART
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Fig. 2 Computational domain and boundary conditions
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Fig. 3 The mass flow rate distribution at FMHA outlet holes
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Fig. 4 Variation of mass flow rate distribution with FMHA shape
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