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Thermal-Energy Utilizing System by Chemical Heat Pump
Using Solid-Liquid Reversible Reaction

Hironao OGURA* Shinji FUIIMOTO* Hidemi NAITO* Hiroyuki KAGE* Yoshizo MATSUNO*

*Kyushu Institute of Technology, Faculty of Engineering

Heat-Storing and Generation of both high- and low-temperature level heat by a Chemical Heat Pump combined with
exothermic hydration of CaO/endothermic dissociation of Ca(OH)2 and evaporation/condensation of water was proposed and

studied experimentally and theoretically.

It was found that a high temperature level heat over 870K and low temperature level heat under 280K were generated by
an exothermic hydration of CaO with water by controlling the water vapor pressure from 1kPa to 500kPa during the
heat-releasing step. It was also recognized that the regeneration of CaO from Ca(OH)2 during the heat-storing step was
successfully completed at a supplied heat temperature of more than 700K. The heat-releasing/storing rates in these experimental
conditions were found to be improved by applying a passive-type heat and mass transfer augmentation method in the
reactor. Furthermore, these experimental results were found to be simulated by the derived mathematical mode! including the

unsteady heat and mass transfer in the reactant bed.
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Fig.1 Operation diagram of chemical heat pump
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Fig.2 Example of thermal-energy utilizung system

by Chemical Heat Pump using

CaQ/Ca(OH)2 reaction
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Fig.4 Schematic diagram of the vertical type
Chemical Heat Pump unit employed
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Fig 5 Effect of condensation conditions
on temperature profiles of Ca(OH)2
packed bed in heat-storing step
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Fig.6 Comparision of temperature changes
in particle bed between with and
without fin in heat-releasing step
(Temperature Upgrading Mode)
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Fig7. Effect of particle size on overall-
conversion-changes of CaO
(Refrigeration Mode)
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Fig8. Effect of particle size on water-temperature
changes in evaporator
(Refrigeration Mode)
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