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Abstract

The main factors that influence the latent heat storage process of melting are the thermal conductivity of the heat storage
material and the melting convection. Since melting convection is the most influential factor, it is thought that promoting heat
transfer by forced convection will significantly shorten the latent heat storage time. However, in latent heat storage of melting,
where the phase-change from solid to liquid progresses, it is difficult to adopt a mechanical stirring method. Therefore, the heat
exchange method adopted in this study is heat transfer in which high temperature air jets impinge on the latent heat storage
material. Therefore, it is possible to generate forced convection in the molten liquid phase during latent heat storage. This paper
describes the results of an experimental investigation of the impinging jet melting process of paraffin-based latent heat storage
material. As a result of latent heat storage experiments, the characteristics of the forced convection melting behavior due to an
impinging jet are shown, along with the optimal values of the jet flow velocity and the distance between the nozzle and the
impinging surface. Furthermore, visualization of the flow in the molten liquid phase revealed that the location of vortex
generation induced by the jet affects the melting behavior.
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#2113, BBHE U CTHWZMZ A E (PCM: Phase Change Material) Céh 57 b7 24> R T34,
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Table 1 Thermophysical properties of tetracosane

Temp. T(°C) ~ Density p (kg/m®)  Specific heat Cp (kJ/(kg'K))  Thermal conductivity A (W/m'K)) ~ Latent heat Ahs(kl/kg)

50: Solid 903.9 1800 0.3556
53: Liquid 7644 2300 0.1954
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Figure 1: Experimental apparatus.
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Figure 2: Melting solid-liquid interface by melting point temperature and visualization: thin rectangular tank.
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Figure 3: Radial direction visualization device using a 90° sector-shaped container.
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Figure 5: Variation of melting ratio with time (u = 7.9 m/s). Figure 6: Variation of melting ratio with time (4 =30 mm).
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Figure 7: Visualization photographs using a 90° sector- Samce Laser
shaped vessel (above the ANSYS simulation results, top h=30mm, u=7.9m/s
image) and a rectangular vessel (bottom image) at the Figure 8: Visualization photograph of a sector-shaped
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Figure 9: Streamlines by PIV visualization: Particle path of a sector-shaped container.
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Figure 11: Relationship between Rw_ave, Rv and velocity. Figure 12: Relationship between /w_ave, v and velocity.
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Figurel3: Divided dimensions of the test section and melting rate of each division
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