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Experiment on water turbulent natural convection for safety improvement of
nuclear power plant

Donghyuk Kim, Nayoung Ryu, Man-Bae Kim, Chang-Yong Park, Jungwoo Kim

Abstract The objective of the present study is to perform experiments for water filled cavity heated
and cooled from the side at Ra=8.5x108. This experiment can provide validation database of the
standard k- ¢ turbulence model for single-phase turbulent natural convection which has been regarded
as one of the important phenomena in nuclear safety. For the natural convection inside a cavity,
temperature and velocity were obtained by thermometry and PIV (Particle Image Velocimetry)
methods. These results would be used for validation of standard k- &€ turbulence model.

Key Words : Water(+=), Turbulent natural convection(HF A1 t+F),
Standard k- ¢ turbulence model(3<= k- ¢ = 2)
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Fig. 1. Schematic of an experiment for water
filled cavity heated amd cooled from the side

Fig. 2. Experimental setup
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Fig. 3. Thermometry setup for temperature
measurement
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5. Temperature measurement data along the
direction at several vertical locations.
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Fig. 7. Vertical velocity distribution along the
x-direction: (a) near the left wall (hot temperature
region); (b) near the right wall (cold temperature
region).

Fig. 8. Tracking of target particle for velocity
measurement near the side wall.
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