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Low-density functional freestanding films towards energy conversion devices

Ikuno, Takashi

3,200,000

150

Harvesting large amounts of low-temperature wasted heat is an important
subject aimed at development of micro power sources, sensors, and actuators for wireless-sensor
network devices, although it has been rarely claimed owing to the second law of thermodynamics.
Thermoelectric energy harvesters composed of heat engines (HEs), which turn thermal gradients into
mechanical energy, and mechanical-to-electric (M-to-E) transducers have recently received attentions

because their output voltages are higher than those of the Seebeck devices. In this study, we
proposed and realized a novel diaphragm-like HE based on carbon nanotubes (CNTs). Our HE exhibited a

continuous bending-stretching motion on a hot plate even below the temperature of 100° C in an
environment at room temperature. In addition, we combined a M-to-E transducer with the HE for
electric output. Although the generated power is tiny, we confirmed that a part of thermal energy
was converted to electrical energy.
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1 Percy et al. “Thermal
Energy Harvesting for Application at MEMS
Scale”, Springer (2014)
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