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Figure 1 Structure of a shell and tube phase change heat
storage device and geometric model for numerical calculation
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Table 1 Thermophysical properties of molten salt and air
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Figure 2 The structured mesh comprising 47,376 cells
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Figure 3 Comparison of liquid phase rate change
curves under different mesh numbers
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Figure 4 Comparison of calculated and measured

temperatures
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Figure 5 Evolution of temperature contour maps of molten salt
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Figure 6 Velocity vectors in the region of molten

salt at different times
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Figure 7 Evolution of liquid phase rate contour maps of molten salt
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Figure 8 Variation of liquid phase ratio of molten
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and heat release rate of molten salt with time
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Figure 10 Variations of heat flux along the height

of molten salt at different time
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Figure 11 Variations of wall temperature on the side of

molten salt along the height of molten salt at different time
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Analysis on Heat Release Characteristics of Molten Salt-based

Latent Heat Thermal Energy Storage Device

HAN Zhenxing, XU Jixue, WANG Chaoyu

(School of Energy, Power & Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In order to provide more critical insights for the design and operational strategy of latent heat storage en-
ergy utilization systems based on molten salt, the heat release process of a phase change storage unit utilizing binary
eutectic nitrates ( NaNO, and KNO, mass ratio of 23 :27) was investigated through numerical analysis in this study.
The solidification and heat release processes in the phase change storage unit, with air serving as the heat transfer
fluid, were simulated and calculated. Subsequently, the dynamic evolution characteristics of temperature and liquid
phase fraction within the molten salt, the heat release rate of the phase change storage unit, and the outlet tempera-
ture of the air were analyzed and evaluated. The findings revealed that natural convection within the molten salt
continues to play a significant role during the heat release process. As the phase transition progressed, the liquid
phase fraction of the molten salt generally demonstrated a parabolic trend. Concurrently, both the heat release rate
and the air outlet temperature exhibited linear decreases.

Keywords: phase change; molten salt; solidification; heat release characteristics; CFD; multiphase flow



