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Thermal Stratification Phenomenon
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Abstract: It is very important for the safety operation of a nuclear power plant to re-
search the thermal stratification and temperature fluctuation phenomena which are
caused by the cold water injecting into the branch pipe connected the emergency core
cooling system(ECCS) with the main pipe. The thermal stratification phenomena in the
ECCS branch pipe was simulated using the CFD code CFX with k¢ model. The numeri-
cal results are in good agreement with that from experiments. By changing the flow rate
of the leaked cold water and the structure of the branch pipe, the inherent relations be-
tween these parameters and the thermal stratification phenomena were further re-
searched. Therefore, the main cause and some characteristics of the phenomena were
obtained.
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Fig.1 Scheme of main pipe and branch pipe
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Fig. 2 No-dimensional relation of temperature and

height in section plane
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Fig. 3 Test grids of section plane for leakage located
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Fig. 6 Comparison of simulation and experiment results
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Fig. 8 Relation of temperature and height
in various leakages
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Fig. 11 2-elbows structure model
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Fig. 12 Temperature-height relations at two structures
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