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The near-field radiative heat transfer studying of a Novel MEM S device
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Abstract:

Anidea of improving the efficiency of photovoltaic device has been proposed by using the near-field thermal radiation to implement a thermophotovoltaic device. Base on
thisideaanovel device that has two freestanding membranes was designed in thiswork. The two membranes parallel to each other in plane-plane geometry and the distance
between them is 1 micrometer. Each membrane had a Pt (platinum) thin-film resistor. The device was fabricated by a sacrificial layer techniquein the MEMS (micro
electromechanical system) technology. The heating power difference between with and without the near-field heat transfer was experimentally measured while heating the
emitter to the same temperature. The near-field radiative heat transfer between the two membranes was eval uated based on the heating power difference, which was larger
than that of black body radiation under the same temperature condition. And when the upper membrane worked as a hot emitter and its temperature was 317.2 K, the lower
membrane temperature would increase from 293 K to 294.2 K by the near-field thermal radiation between them, which makes thermoel ectric conversion possible.
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