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Direct numerical simula-
�ons are done on the 3D 
images to evaluate the 
heat and vapor transfer 
characteris�cs through-
out charging and dis-
charging
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Formulate rela�ons for 
macroscopic bed prop-
er�es (effec�ve con-
duc�vity, permeability)

Create con�nuum 
model of the full scale 
reactor

Validate results against 
data from prototype 
experiments

A small scale vacuum reactor 
is built and operated to 
obtain 3D images, which are 
used to characterize morpho-
logical changes through 
swelling.

•  Heat is stored through a 
reversible reac�on

•  Reac�ve salt is placed in a 
heat exchanger (shown right)

•  Swelling of the material 
changes the heat and vapor 
transfer, affec�ng performance 
and stability
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In-situ characteriza�on of a thermochemical heat storage reactor 

Numerical results

Mechanism

Charging

Discharging

Next steps

Development of a Vacuum Based Heat Ba�ery

Salt + H2O −−⇀↽−− Salt ·H2O+Heat


