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WFZER S OMETE (J£30) : Anovel optical fiber sensor for temperature/humidity measurement
is proposed in this research to be used in the air-conditioning and refrigeration
applications, especially when the flammable refrigerant is used. The cladding layer of
the POF—-type sensor, consists of mixture of the polymer materials, changes its refractive
index due to swelling by attachment of water vapor. The cladding is selected so that its
refractive index is larger than that of the core area under low humidity condition. With
the increase in the environmental humidity, the refractive index of cladding layer
decreases, therefore much more light is reflected back to the core and transmitted through
the fiber to the end. The change in light intensity is therefore detected and converted
into the change in the humidity. Since the refractive index of the cladding layer is also
the function of environmental temperature, a temperature sensor is also manufactured by
this concept. Experimental results have confirmed the feasibility of the main concept,
and manufactured temperature and humidity sensors showed the comparable sensibility with
the commercialized temperature and humidity sensors. It is seen that the theoretical
analysis using a light tracing method with the moisture absorption properties of cellulose,
main component of the cladding layer, agreed qualitatively with the experimental results.
The effect of components ratio and the dimensional parameters on the sensor properties
were also discussed. It was also confirmed that an oil concentration sensor is feasible
by checking the monitoring the change of refractive index of the oil, which is the function
of the refrigerant solubility into the oil.
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