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Abstract: To accurately measure the temperature and humidity in the elevator car, a simple fiber Bragg grating(FBG) temperature
and humidity sensor was developed. The sensor was composed of FBG with a grating length of 20 mm, where in the region with a
grating length of 12 mm was etched to 7.8 wm by wet etching, and a polyimide moisture sensitive material was coated on the
etched surface to measure relative humidity. The unetched 8 mm FBG was used to detect temperature. In the experiments, firstly,
the response characteristics of the etched and unetched FBGs to the temperature and humidity were studied. Secondly, the influence
of the thickness of the polyimide film on the humidity response of the etched FBG was examined. Thirdly, the response of the
etched FBG with polyimide coating to temperature was checked. Fourthly, we investigated the response of the sensor that includes
etched and unetched FBGs in variable temperature and humidity environment. The experimental results show that when the thickness
of the humidity sensitive film was 80 wm, the response sensitivity of the etched FBG to humidity was 17.1 pm/(%RH). The sensi-
tivity of the unetched FBG to temperature was 9.9 pm/°C. The sensor can accurately measure temperature and humidity in the tem-
perature range of 30 to 70 C and in the humidity range of 20~90%RH.
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