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ABSTRACT
This talk will begin with a brief survey of physical mechanisms which can be used to create thermal switches,
regulators, and diodes [1]. The heart of the talk will then present three energy applications of these nonlinear
thermal phenomena:
(a). A thermal regulator can passively stabilize the temperature of lithium ion batteries over a wide range of
operating conditions and external temperatures, which helps with the battery capacity, safety, and lifetime [2].
(b). A temperature doubler thermal circuit, inspired by an analogous electrical H-bridge rectifier, uses thermal
diodes and capacitances to convert an AC thermal resource into a quasi-DC temperature difference across a
heat engine [3]. This gives approximately 4x higher power output than traditional approaches to energy
scavenging from such a resource.
(c). A bi-stable thermal switch, which consumes no power at steady state, has been optimized for thermal
management of building walls [4]. This calls for very low effective thermal conductivity in the off state (kOff
 0.04 W/m-K), which was not readily available in existing thermal switch mechanisms.
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