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Abstract: A doubly cladding single-mode fiber humidity sensor with insertion loss of —0.08 dB and optical power
variation of 9.47 dB/% RH in the humidity range from 30% to 100% RH was fabricated by agarose. Its responses to
humidity range at the different temperature from 25°C to 34°C were tested with a climatic chamber. Based on the
Goff-Gratch formula and the experimental results, it has been confirmed that the agarose coating have a great absorbent
capacity in a low relative humidity. The sensor had the sensitivity of 0.3 dB/°C, 0.1 dB/°C and 0 dB/°C at the relative
humidity of 30% RH, 90% RH and 100% RH, respectively, in the temperature range from 25°C to 34°C. It has also
been confirmed that the refractive index of agarose gel was almost equal that of Corning optical fiber cladding material.
It was concluded that the temperature of measured gas must be simultaneously monitored in the application of optical
fiber humidity sensor and accurate determination of the RH of the gas.
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Figure 1. Saturation vapor pressuresin thetemperaturerange

from 0°C to 40°C
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Figure 2. Experiment setup detecting the optical transmission
power asa function of the humidity/temperaturein ambient air
around the sensing head
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Figure 3. Optical transmission power s of a doubly cladding single-
mode fiber humidity sensor versusthe RH in ambient air around

the sensing head
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