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Thermal Storage: Materials and Chemistry Challenge
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Gur, Sawyer & Prasher, Science, 2012

Chemistry/Materials Challenges

• Large entropy change in 

condensed state

• Tunable entropy change

• Tunable activation energy

• Large thermal effusivity



High Density Thermochemical Storage: 
Computational Chemistry

+

Diels–Alder reaction

For	thermal	energy	release/storage



Building Thermal Management Still Relies on: 
Linear Thermal Concepts & Static Properties
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For example: 

• Can passive, linear thermal 
elements be replaced with 
controllable, nonlinear 
elements such as heat 
diodes and transistors? 

• Can materials with 
controllable thermal 
capacitance be developed 
and integrated into building 
envelope systems?  

Can new advances in functional materials provide 
new opportunities for dynamic control in envelopes? 

Thermal Storage

thRqTT  21

"Thermal Ohm's Law"

dt

dT
Cq 

[A typical modeling framework used in the industry standard Modelica software.]
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Make  building walls grid interactive: active 
control of thermal resistance and mass

Harnessing Non-Linear Phenomena and Devices 



GRID Interactive Thermo-Electric Transistor: 
Active Control of Thermal Resistance

Dames et al. Review: "Thermal diodes, regulators, & switches: Physical mechanisms and potential applications". (2017).
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Solid State Phase Change &Variable Thermal Mass

Ions

Ion reservoir

Van der Waals Interactions (Polymer) Hydrogen bond

Covalent bond Van der Waals Interactions (Hybrid) 

No Melting
Easier Integration

Ion content
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