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[Abstract] 

Unutilized local resources from biomass residues and waste incineration should be efficiently utilized 

within the region. Currently, power generation using waste is being actively conducted, but due to the 

variety of heating value of fuels, the efficiency of power generation is low and a large amount of unused 

heat is generated. On the other hand, other industries in the vicinal area often use heat from burning fossil 

resources. In order to efficiently circulate local resources, it is necessary to develop a nd apply technologies 

for recovering and distributing unused heat. The gap in time and space between the generation of unused 

heat and the demand for fossil fuels needs to be resolved, and it is necessary to establish a thermal energy 

storage and transport system. The objective of this project is to propose a system for transporting unused 

heat to neighboring industries using zeolite, a heat charging material, to make waste treatment facilities a 

stable energy generation base for the region, and to conduct small-scale demonstration tests and system 

evaluation of an original heat discharging system that can continuously generate pressurized steam for 

industrial use. A small-scale demonstration test rig of a "zeolite boiler" employing a moving bed indirect 

heat exchange system capable of continuously generating pressurized steam using zeolite was constructed 

and installed in a cleaning factory on Tanegashima where a fossil fuel boiler was installed. The demonstration 

test was conducted on a scale of 15 kg/h zeolite flow rate, and it was demonstrated that the use of the heat 

charging material has the effect of increasing the heat of steam. In addition, a numerical analysis model 

coupled with heat/mass conservation equations was constructed to simulate the demonstration test, and 

its validity was confirmed. Using the numerical model that was validated through demonstration tests, a 

conceptual design of a commercial-scale equipment was conducted, and system evaluations such as life 

cycle assessment, cost analysis, and input-output analysis were conducted on a commercial scale (zeolite 

flow rate: 0.1-2.0 t/h), and the dominant factors of the thermal energy storage and transport system that 

circulates local resources were identified, and to confirm the possibility of providing feedback for further 

technological development. 
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