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Abstract An optical fiber thermal anemometer heated by light source is proposed. It is
fabricated by using ultraviolet-curing adhesive to form a Fabry-Perot interferometer on the tip
of a single-mode fiber and heating it through its absorption to the input broadband light
source. The airflow brings some heat away from and introduces strain to the sensing probe,
resulting in wavelength shift of the interference fringe. Therefore, the airflow velocity can be
measured by detecting the wavelength shift of the optical fiber thermal anemometer. In the
experiment, high sensitivity up to -3.13 nm/(m/s) is achieved within a measurement range of
0-7m/s and the response time is about hundreds of milliseconds.

Key words sensors; fiber optic anemometers; Fabry-Perot interferometers; thermal
anemometers
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Fig. 1 Diagram of optical fiber anemometer. (a) micrograph; (b) structure schematic
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Fig. 2 Experimental setup of airflow velocity measurement
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Fig. 3 Interference spectra of the anemometer under different temperatures

B4 XU K iR 56 2
Fig. 4 Relationship between wavelength and temperature
N TSGR T ZEE R T GG FE (I, FRATTTE RGE R ZE A 1 T 9 58 s 6 U Y
Ty 5 mw EHER] 100 mW, FFids N RGETHI T 6, 45 RuE 5 s, W0, BEE
FCIFINE IR, KGR TR KPR ETHE R, BB KIZHLIRE, P
VR T S I R KA AT O TR Sk (R B IR TH e o BT A R0 AR A B R ST 1) XU i
FEEGIEDZ B R RN 6 s LPEIE TR, B A KIBKIEFE 20N 164.7 pmimW, 58



IR AR N 0.415°C/mW, TEYEIRTIE N 100 mW B, A& BGEL 1R E 204 60°C.

KI5 KU FEAFDGIR DA R Tt

Fig. 5 Interference spectra of the anemometer at different light source powers
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Fig. 6 Wavelength and temperature of the anemometer at different light source powers
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Fig. 7 Anemometer’s response to airflow velocity squared at light source power of 5 mW.
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Fig. 8 Relationship between the wavelength shift, sensitivity of anemometer(cavity length 17 um), and
velocity. (Inset) interference spectra of the anemometer under different velocity
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Fig. 9 Airflow velocity responses of anemometer with different light source powers
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Fig. 10 Airflow velocity responses of the anemometers with different cavity lengths
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