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Thermal diodes: rectifiers of heat
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Macroscopic solid-state thermal diodes (MSTDs)

MSTDs are composed of two material
segments exhibiting distinct
temperature dependencies of thermal

conductivity, k,(T) and kg(T).
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RFs are still too low for practical applications. Our analysis explores a new approach to enhance
MSTD performance: leveraging the temperature dependence of thermal contact resistance (TCR)

at the interface between materials.

C C-Au[2] ¢
AI203-RhFe [ 3]

The calculated RF values are compared with the
case where the TCR is not temperature-
dependent and has a constant value equal to
the value above 100 K. This comparison isolates
the temperature dependence of the TCR to
assess its influence relative to the TCR itself.

Results show RF enhancement from a
negligible value to unity when MSTD
(RhFe-Al,O,) operates between just
above zero and 5 K, where the TCR
function is the steepest.

Limited improvement is possible at higher
temperatures and larger thermal biases. For
example, when MSTD (C-Au) operates between
approximately 15 and 60 K.

Passive cooling (example: suppression of parasitic
heat loads)
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Passive heating (example: protection of
temperature-sensitive parts from overcooling)
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