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Results: Visualization results show that the
vapor film thickness decreases as the liquid
subcooling Increases as shown In Figures 3

, Introduction: This research Investigates
¢ technical options to mitigate failure of a
: nuclear reactor, in which the coolant supply
to the nuclear core has been compromised,
known as Loss of Coolant Accident (LOCA). )

Minimum film boiling temperature (T,.,) IS defined as
the minimum point In the boiling curve that sustain a
stable vapor film around a heated surface. The effect of
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The m_Ode_I QGOmetry and boundary conditions are Figure 3. Simulated vapor film plunged in two degrees of liquid subcooling
shown In Flgure 1. bath at various time; (a) 5 sec, (b) 15 sec, (c) 25 sec, and (d) 35 sec
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Figure 4. Simulated vapor film plunged in ten degrees of liquid subcooling
bath at various time; (a) 5 sec, (b) 15 sec, (c) 25 sec, and (d) 35 sec
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30 cm o Figure 5 represents the simulated boiling curves.
Bath’s Height b , Figure 5a Indicates that increasing liquid subcooling,
50 cm B Increases T.... Flgure 5b Indicates that as the thermal

| _ _ properties of the surface Increases, T .., decreases.
Figure 1. Computational Domain
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Computational Methods: The calculated
1 Ra at an Initial temperature of 550°C and
' T (Bl 11

saturated liquid equals to 2.7x10*. The
critical Ra from transition to turbulent In a

vertical natural flow is 10° [1]. Figure 5. Simulated boiling curves; (a) various subcooling and (b) various
surface materials
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Turbulent flow (k-o) combined with heat transfer In
Conclusions: This research shows the

fluid and phase change models were selected to simulate l al |
the model. The continuity, momentum, and energy /l I| ability ~of COMSOL to simulate the
governing equations have been solved by COMSOL. quenching process under pool boiling
conditions.
| _ A comparison of the experimental and simulated T ..
Mesh Study: The wall-lifts-off may Is values are listed in Table 1
checked as seen In Flgure 2 due 150 Its effects Table 1. Experimental and Simulated T ;- Values
on the accuracy of the results In turbulent - I Simulated Error
trat tal (°
model. _ ubstrate Xxperimental (°C) (°C) %
_ Stainless Steel
AT, = 10°C 355 420 18.3
The recommended wall- e e 320 367 14.6
lifts-off on most of the e - - i
walls is 11.06 [2]. as shown ATy = 2°C |
In Figure 2. |
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