Smart Microsystems with photonic elements for efficient control of energy facilities
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Abstract Number: 176
Introduction: 

We propose three technologies based on photonic sensors and that can be very useful in efficient and reliable control of various energy facilities such as fossil fuel burners, nuclear reactors, power switches, etc.

The first technology is an all-optical waveguide sensor of hazardous chemical pollutants such as NH3, CO and Nox that are common undesirable products of burning fossil fuels.

The second technology is all-optical splicing of optical fiber ribbons and cables used in optical fiver networks install in energy facilities.  The technology makes the process of splicing cheaper and faster than traditional fusion and mechanical splicing.  In case of fiber cables the technology does not have alternatives.

The third technology comprises all-optical micro actuators that can be used in combination with the first two technologies thus making up a complete photonic systems sensor/actuator.  The technology is based on direct conversion of energy of light with a power of the order the few milliwatts into mechanical motion of a photosensitive film. We have recently successfully demonstrated a standard mechanical clock being driven by such actuators.  The approach must be extremely helpful in cases when traditional electrical actuators fail: core of a nuclear reactor, high temperature burners, etc.
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