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Heat Energy Release Characteristics of Shape-Stabilized Latent Heat
Energy Storage Particles in a Fluidized Bed-Type Heat Storage Vessel

Hideo INABA, Akihiko HORIBE,
Koichi OZAKI and Takayuki YAMAZAWA

This paper deals with heat energy release characteristics of shape-stabilized latent heat energy
storage particles packed into a fluidized bed-type cylindrical heat energy storage vessel. This type
of latent heat energy storage material consists of normal paraffin (pentacosane CasHsz, latent heat :
164 kJ/kg, melting point of 327.2 K) as a latent heat material, and polyethylene as a shape-stabiliz-
ing material. The effects of cold inlet air temperature and flow rate, and the amount of heat energy
storage particles on the outlet air temperature from the heat storage vessel and the completion time
of the heat energy release process were investigated. As a result, the non-dimensional correlations
for the outlet air temperature from the heat storage vessel and the completion time of the heat energy
release process were expressed in terms of non-dimensional pumping power, Stefan number and ratio
of the packed particle layer height to the diameter of the cylindrical heat storage vessel.
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Table | Thermophysical properties of shape-stabilized paraffin
Temperature Density Specific heat Thermal conductivity Latent heat
7 (C) o (kg/m®) ¢, (kJ/(kg*K)) A, (W/(m+K)) L (kJ/kg)
2 967 2. 0: o
” o 212 0. 217 121. 4
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Fig. 1 Schematic view of experimental apparatus
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Fig. 3 Temperature and heat exchange history of

heat storage particle for fluidized bed
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Fig. 4 Temperature and heat exchange history of

heat storage particle Tor fixed bed
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Fig. 5 Temperature and heat exchange history of heat storage particle for fluidized bed
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it )

Fo=1.72 X 10" X (fRe*) 7 X Ste™* ™ X (Hy/ D)™ (19)

B EFEHEE:

Fo=3.20 X 10° X (fRe’) **" X (Ste) “ 7 X (H,/D)***  (20)
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(b) Fixed bed

Fig. 14 Non-dimensional arrangement of Fo for

fluidized bed and fixed bed
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