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

Hideo INABA, Akihiko HORIBE,
Kouichi OZAKI and Takayuki YAMAZAWA

This paper deals with fluidization and heat storage characteristics of shape-stabilized latent heat
storage particles packed into a fluidized bed-type heat storage vessel. The shape-stabilized latent
heat storage material consists of normal paraffin (pentacosane CssHse, latent heat 164 kJ/kg, melting
point of 327.2 K) as a latent heat material, and polyethylene as a shape-stabilizing material. The
pressure losses both on fluidized and on fixed particle layers were measured in order to investigate
flow behavior in the heat storage vessel. It was found that the pressure loss of the fluidized particle
layer was lower than that of the fixed particle layer. Furthermore, the effects of hot air flow rate,
inlet air temperature and the amount of heat storage particles packed into the heat storage vessel on
the completion time of the heat storage process were investigated. As a result, the nondimensional
correlations for the completion time of the heat storage process were expressed in terms of nondimen-
sional pumping power, the Stefan number and the ratio of the packed particle layer height to the
diameter of the cylindrical heat storage vessel.

Key Words: Fluidized Bed, Latent Heat Storage, Direct Contact Heat Exchange, Paraffin, Experi-
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Table 1 Thermophysical properties of shape-stabilized paraffin

Temperature Density Specific heat Thermal conductivity l.atent heat
7(C) o (kg/m* ¢, (kJ/(kg+K)) 2 (W/(m-K)) L (kJ/kg)
20 967 2.02 0.306 121.4
60 841 2.42 0.217
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FFig.12 Non-dimensional arrangement of Fo

for fluidized bed
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Fig.13 Non-dimensional arrangement of Fo

for fixed bed

— 297 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers
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[0=2.96 X 10° X (fRe’) % X Ste % X (H/ D) X P (5)

[ EFE g

Fio=4.62 X 10° X (IR " X Ste " X (H/ DY X PP* (6)

/-, EXOBEAREBAL, U TOBEITHD.
H/D=0.23~3.26 (H=17.5~248 mm),
Ste=0.02~0.45 (7,,=55~75 C),
Re=3.74 X 10°~7.37 X 10" (B EFRHEB),
fRe*=1.52X10'°~7.22 X 10" (FREHE),
(=0.27~6.73 m/s (BEFTHEE),
L=1.34~6.36 m/s (FRENRR),
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