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Presentation Abstract: Thermal Energy Storage in Adsorbent Beds for
Solar or Waste Heat
Solar thermal collectors collect solar radiation in transfer media (such as rocks, liquids, gases, etc.) as
thermal energy. These media can store the thermal energy, transfer it elsewhere or transfer it to
another form of energy. If this thermal energy is going to be used for space heating, it is better to store
it as thermal energy, rather than converting it to electricity and then converting the electricity back to
thermal energy. Since no conversion can be 100% efficient, with every conversion in the system, the
overall efficiency decreases.
The system developed by Prof. Tezel’s group and modeled in this study would be a thermochemical heat
storage system. Dry air would act as a transfer fluid and be heated to around 250°C using a solar thermal
collector or waste heat. This transfer fluid would then be used to regenerate an adsorption column filled
with adsorbent pellets. Once regeneration is completed, the dry adsorbent could hold the solar energy
transferred to it for an indefinite period of time until moist air would be allowed to pass through the
adsorption column and release the energy as heat in an exothermic adsorption process. This heat can be
used for space heating.
In this study, adsorbent screening and modeling the system was carried out and an adsorbent was found
to have an energy density of 200 kWh/m3 which was much higher than the maximum energy density
reported in the literature (165 kWh/m3). This energy density was further improved to 250 kWh/m3.

