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ABSTRACT

To expand the flexibility of utilization of unused heat, it is necessary to develop a mobile
thermal energy storage system that can resolve the spatiotemporal gap between
generating unused heat and heat demand. In the previous study, the adsorption thermal
storage system named “Mega Stock®”’, employing a fixed bed and direct heat exchanging
system to supply high temperature and low humidity air, has already been commercialized.
On the other hand, the steam generator called Zeolite eco-boiler, ZeB, employing a moving
bed and indirect heat exchanging system combined with zeolite steam ad/desorption cycle,
has been developed to expand the applicability of thermal energy storage system to
industrial sectors. The demonstration test of ZeB had been conducted on a bench scale,
and a developed numerical model had been experimentally validated. In this study, 10
times scaled up experimental setup of ZeB from the bench scale, was numerically designed
and constructed based on previous scaled up experiences of the commercialized adsorption
system. The discrepancy between simulated and experimental results because of scale-up
of the adsorption system was examined from the demonstration results, and it was
suggested that ununiform velocity of zeolite affected the performance of ZeB. The heat
transfer area of heat exchanger, settled in the ZeB, was designed considering the margin
ratio from the values obtained by the numerical model, so that the system can be operated
without losing performance when ununiform velocity of zeolite might be generated.
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