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Abstract

The sodium-water reaction(SWR) is important in the design consideration of a LMR steam generator. To
develop the analysis code for long-term effects of SWR, the investigation of the characteristics of various
types of a SWR analysis code and the assessment of the analysis model for long term flows of SWR were
performed. In an event of SWR, pressure spikes of wave propagation occur at its initial stage and last for
a very short time, and then bulk motion of fluid and reaction products is progressed and lasts for a long
time. In a case SWR occurs, a number of hydrogen bubbles produced and, through the gas-liquid bubble
interfaces, sodium is entrained into a bubble by evaporation or diffusion. The partial pressure of sodium
in a hydrogen bubble is determined as a function of bubble size, temperature, and pressure, and is rapidly
decreased in a bubble as its size increased. Accordingly, it can be considered that the bulk motion of the
later phase of SWR is an axia motion caused by expansion of a single-phase hydrogen gas bubble
produced by a reaction in the vicinity of the leak site. Through this investigation, preliminary simple
analysis model for long-term effects of SWR was set up and sensitivity study using the system design
parameters such as pressure and temperature of IHTS for KALIMER(Korea Advanced Llquid MEteal
Reactor) was performed, and also, this simple analysis model can be used to develop the long-term
analysis code for SWR in KALIMER steam generator design.
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