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Heat Release Characteristics of Middle Temperature Latent Heat Storage
Vessel by Means of Direct Contact Heat Exchange Method
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** Okayama University, Dept. of Mechanical Engineering, Tsushimanaka 3-1-1, Okayama, 700-8530 Japan

Experiment has been performed of heat transfer characteristics of the middle temperature latent
heat storage system of the direct-contact heat transfer by using m-E (meso-Erythritol, melting point
of 119°C, latent heat of 375 kJ/kg) droplets as a latent heat storage material and silicone oil as a heat
transfer medium. In the present study the liquid m-E was injected into the heat tranfer medium
through a circular nozzle. The m-E droplets changed from liquid to solid phase during falling in the
heat transfer medium at low temperature. From the measuring results of m-E droplet diameter,
falling velocity, and solidification rate, the nondimensional empirical equations of the arithmetic
mean diameter of the droplets and falling velocity, the solidification rate and the overall heat transfer
coefficient were derived as a function of the characteristic arithmetic mean diameter, the terminal
velocity, temperature and physical properties.

Key Words: Latnt Heat Storage, Direct Contact Heat Transfer, Meso-Erythritol Droplet,
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Fig.1 Schematic diagram of experimental apparatus
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Table 1 Experimental condition
d,=0.5mm, 0.229~ 22.3111(/111in—|

m-E flow rate Gy

d,=0.8mm, 0.875~ 37.7m¢/min
m-E inlet temp. T, 15043°C
Inlet temp. Typ 20 ~ 60°C
| Silicone flow rate G. 2.0¢/min

Table 2 Characteristics of m—E heat storage material

Melting point 119 <
Latent heat 375  kl/kg
Solid, 20°C 1400 kg/m®
Liquid, 130°C 1200 kg/m?
Solid, 20°C 1.4 kJ/(kg-K)
Liquid, 130°C 2.8 kJ/(kg'K)
Thermal conductivity Solid, 20°C 0.7132  W/(kg'K)
Liquid, 130°C  0.325 W/(kgK)

Density

Specific heat
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Fig.11 Variation of R with T, (d,=0.8mm)
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Fig.14 Correlation of Bo, (Laminar jet)
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Fig.15 Correlation of Bo, (Turbulent jet)
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Fig.16 Correlation of Re, (Single droplet)
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Fig.17 Correlation of Re, (Laminar jet)
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Fig.18 Correlation of Re, (Turbulent jet)
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