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Extended Abstract 
In order to reduce the environmental impact of fossil fuels and transition to a low-carbon economy, researchers around 

the world have been investing heavily in the development of renewable energy technologies. However, the renewable 

energy sources (e.g. wind power and solar energy) have the major constraint of intermittency and lack of consistency. 

Therefore, energy storage technologies play an important role in balancing the misalignment between the energy supply 

and demand, and creating a more flexible and reliable energy system [1]. 

Water vapor adsorption in porous materials in a fixed bed column can be used in the thermal energy storage (TES) 

systems for space heating applications. Various adsorbent materials have been tested and evaluated for their thermal energy 

storage abilities by our research group [2]-[6]. Silica gel has proven to be one of the better adsorbents with high energy 

storage density using low regeneration temperatures [5]. To gain a better understanding of this exothermic adsorption 

process, a mathematical model has been developed in this study, to simulate the water vapor adsorption process of silica 

gel material from humid air. The model included the mass and energy balances with equations to take into account the 

adsorption isotherms, the pressure-drop in the system, the heat of adsorption released during the process and the heat loss 

to the surroundings. The validated model can be used to optimize the TES system design and predict the TES system’s 

performance under operating conditions that we are not able to create in our laboratories. 
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