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A Study on the Liquid-level Sensors Using Splitting Ratio of Fiber-optic

Directional Couplers
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Abstract: A liquid-air interface sensing system using the flat end surfaces of a
fused-silica fiber coupler has been demonstrated. The principle is based on the
additional optical loss caused by changing the refractive index of the external material
at the boundary of the end face made of a fiber. The immersion characteristics of this
system with respect to the different splitting ratios of the couplers were investigated to
determine the sensitivity when it responses to water and air. These experimental data
are very useful for selecting the coupling ratio of a coupler in order to develop a
multiple sensing probe system. In the proposed sensor structure, it can be emphasize
that the sensing probe can be appropriately arrayed on the basis of splitting ratio of the
coupler. As a result, it is expected that the proposed liquid-air interface sensors can
also be applied to monitor flooding that occurs in multiple areas at the same time.
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