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ABSTRACT

Since the énergy storage method by means of the thermochemical reaction has no
heat loss by separating the reactants under the storage period, it is remarked as one of
promising means particularly for long-term heat storage. In this study, the heat-storage/ |
-release characteristics of the reversible chemical reaction cycle, Ca(OH),/Ca0O, is
numerically analysed by a mathematical modelling. As a result, the effectiveness of the
heat exchanger by the chemical heat storage method is considerably higher than that by
the sensible heat storage method. It is found that the major parameters, which determi-
nes the effectiveness of the heat exchanger, are the mass flow rate and inlet temperature
of fluid, the residence time, etc.. The heat-storage/-release period can be controlled by
changing the operation conditions. It is expected that the results obtained here wil
supply useful informations in designing a regenerative heat exchanger utilizing the
thermochemical reaction. | |
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Fig. 1 Schematic drawing ot the heat-storage/
-release test section in a packed bed
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NOMENCLATURE

surface area of the reactant [m™]

: concentration of water vapor [molm™]

concentration of solid

reactant [mol m™]
specific heat [J kg * K™
mass flow rate of the fluid [kgm™s™]



Ry : gas constant [kJ mol™ K""T
T absolute temperature [K]
u superificial velocity [ms™
Zy : total bed height [m]
Z axial distance in the cylindrical
coordinate [m]
Ep void fraction of packed bed [-]
p density [kg m™]
0 reaction time [s]
(Subscripts)
c cold
e equilibrium
g water vapor
h hot
i d(dehydration) or h(hydration) or inlet
particle
0 initial
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