Preliminary Analysis of Negative Pressure Pipe Break Test using MARS-KS
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Introduction Results

d An experiment was conducted using the test facility established by applying a scaling Steady-state results
method to verify that air capture is possible using a decay tank when a negative pressure
pipe is broken.
d Preliminary analysis was performed using the MARS-KS code to analyze the air-water
flow behaviors.
4 It was also confirmed whether air entrained through the broken pipe was collected due to

d The preliminary calculation results showed similar results to the experimental data
(shown in Table IlI).

d The differential pressure of the decay tank was predicted to be low due to the
complicated structure in the decay tank.

air-water stratification in the decay tank. Table IlI: Steady state results of the experimental data and calculation results
Parameters Experimental data Calculation results
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_ Fig. 3 Air mass flow rate
MOdellng [ The entrained airflow into the decay tank, which collects the air at the top of the
decay tank and reduces the water level.
AP in Fig. 4 and Fig. 5 show different trends during the transient state.
Q In Fig. 4, the increase in AP is due to the inflow of air and a decrease in decay tank

The calculation is performed using MARS-KS 1.5 code (shown in Fig. 2).
dThe size of the piping, the water storage tank, and the decay tank were constructed in the
same way as the geometry of the test facility.
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Fig. 2 Nodalization for MARS-KS calculation

Conclusions

 The results demonstrate that air can be collected using the decay tank if air flows into the system during negative pressure pipe break, such as research reactors.
4 It was confirmed that the MARS-KS could be utilized to predict and analyze air-water stratification phenomena within the test facility.

1 The results of the calculation similarly predicted the flow behavior and tendency compared to the experimental data.

 The next plans are to analyze the effects of air-water flow and stratification due to changes in cross-sectional area of break region and mass flow rate.
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