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Abstract

A numerical study has been conducted on the heat transfer of the molten HITEC salt, in which the
natural convection heat transfer of the liquid salt was considered in the closed square cavity
equipped with a heating bar. The two-dimensional heat transfer model of the molten salt was es-
tablished and the problem was numerically solved with the FLUENT software. The dynamic change
of the molten region as well as the melting fraction in the cavity was addressed in the condition of
different heating power. The numerical result has revealed that it is considered mainly caused by
the buoyancy-driven fluid flow of the molten salt and the vortex would enlarge with the molten
range increasing. As the result of the coupled heat transfer of the natural convection and the con-
duction, the process of the salt melting can be divided into three stages, i.e. the heat conduction
dominated stage at the beginning, the phase changing stage in the middle period, and the convec-
tion dominated stage in the last. The temperature distribution in the square cavity is obviously
different in different stage. Either increasing the heating power or enlarge the heating bar size are
all helpful to the salt melting process. Nevertheless, changing the heating bar size seems to be
more effective for the melting dynamics in comparison.
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Figure 1. Geometric model of square cavity in the simulation
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Figure 2. Schematic of the computational grid
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Figure 3. The interface change over time when g = 3000 W/m?, Red presents liquid state, blue
presents solid state
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Figure 4. Temperature distribution of the molten salt at different times
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Figure 5. Temperature variation of the monitored points during the melting process at g = 3000 W/m?
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Figure 6. The flow patterns of the molten salt at different heating time
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Figure 7. The profile of the melting fraction for different heating power at d = 10 cm
E 7. TEIMAINE, KAEERERE 2L (d = 10 cm BY)

1.2

Melting Fraction

[ IPIE RPN BRI RPN BRI SRPE EEFEE REPI EEFEN BEPEN SEPEN BEP PR R
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

t/h

Figure 8. The change of melting fraction for different heating bar size at q = 3000 W/m?
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