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Experimental research on influencing factors of temperature
stratification in suppression pool

Guo Rongda,  Zhang Dandi,  Cao Xuewu
(School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai 201100, China)

Abstract: For small modular reactors, containment suppression devices can be used to limit the rapid
increasement of temperature and pressure in the containment caused by loss of coolant accidents (LOCAs). However,
temperature stratification may occur in the suppression pool with the change of the mass flow flux and water
temperature during the process of discharge, which reduces the heat and mass transfer. In this paper, an experimental
facility for temperature stratification of suppression pool is established. The effects of steam mass flow flux,
submerged depth of sparger and gas-water volume ratio on the temperature stratification characteristics in the pool are
studied. Results show that there is temperature stratification in the pool at a wide range of steam mass flow flux. With
the increase of mass flow flux, the influence on stratification is weakened, and the thermal interface moves down,
leading to more water participating in heat exchange. With the increase of the submerged depth of sparger, the position
of thermal interface moves down and the stirring effect of water is enhanced. As the gas-water volume ratio increases,
the thermal interface moves down and the disturbed area enlarges.

Key words:  suppression pool, mass flow flux, thermal interface, temperature stratification
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Fig. 1 Schematic diagram of the experimental facility
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Fig.2 Temperature transient diagram of pool at different steam mass flux
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Fig. 4 Temperature transient diagram of pool at submerged depth of 2.2 m
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Fig. 5 Temperature distribution in pool height direction at different submerged depths
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Fig. 7 Temperature distribution in pool height direction at different gas-water volume ratio
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