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Abstract: A new type optical fiber sensor which realized the simultaneous measurement of temperature,
pressure and flow rate was proposed, and some research work on its principle, structure and process
design was carried. The flow rate sensitization structure combined by target and cantilever, thin-walled
cylinder pressure structure were integrated on a sensing probe, 4 fiber Bragg gratings (FBG) were adopted
to measure the temperature, pressure and flow rate simultaneous. By making addition or difference
between two pairs of FBG resonance wavelength shift, the cross sensitivity between temperature and flow
rate, pressure was solved. Meanwhile, the calibration system was developed, this system can achieve
relatively accurate calibration and measurement of the proposed multi-parameter sensor.
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Fig.1 Structure chart of temperature and flow measurement part

of integrated sensor
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Fig.2 Structure model of pressure measurement part of integrated

optical fiber sensor
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Fig.3 Physical photos of integrated optical fiber sensors
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Fig.4 Calibration system of multi-parameter fiber bragg grating

Sensors
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Tab.1 Temperature, flow, pressure and wavelength moving test data

Temperature Optical fiber 1 Optical fiber 2 Flow/m® - h-!

Optical fiber 1 Optical fiber 2

Pressure/MPa Optical fiber 3 Optical fiber 4

/T /nm /nm /nm /nm /nm /nm
16.1 1554.512 1557.857 0 1 554.652 1557.949 0 1 534.946 1537.526
20.0 1 554.601 1 557.940 2.64 1 554.645 1557.959 0.101 1 534..947 1537.538
23.0 1 554.683 1 558.003 3.42 1 554.639 1 557.966 0.212 1 534.947 1537.550
26.0 1 554.763 1 558.065 4.52 1 554.631 1557.977 0.335 1 534.948 1 537.564
29.0 1 554.841 1558.129 5.68 1 554.618 1 557.993 0.440 1 534.948 1537.575
32.0 1 554.923 1558.195 6.52 1 554.603 1 558.009 0.540 1 534.948 1 537.586
35.0 1 555.005 1 558.261 7.52 1 554.588 1 558.025 0.630 1 534.948 1 537.596
38.0 1 555.088 1 558.332 8.54 1 554.563 1 558.050 0.748 1 534.949 1537.609
41.0 1555.171 1 558.400 9.35 1 554.544 1 558.070 0.831 1 534.950 1537.619
44.0 1 555.253 1 558.463 10.49 1 554.509 1 558.106 0.965 1534.951 1 537.636
- - — 11.66 1 554.474 1558.141 1.036 1 534.953 1537.647
- - — 12.46 1 554..449 1558.169 1.142 1 534.956 1537.661
- - - 13.64 1 554.407 1558.211 - - -
- - - 14.48 1 554.385 1558.242 - - -
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Tab.2 Temperature, pressure and flow measurement of integrated optical fiber sensor

Actual Measuring Remarks/C Actug] flow Measuring Remarks/C Actual Measuring Rer‘narks

pressure/MPa  pressure/MPa /m*-h™! flow/m?*-h™! temperature/ C  temperature/ C /m*-h™!
0.102 0.112 24 2.71 2.283 22 15.7 15.63 4
0.225 0.228 - 3.50 3.143 - 18.7 18.62 -
0.323 0.322 - 4.68 4.477 - 21.7 21.60 -
0.439 0.454 - 5.94 5.753 - 24.7 24.60 -
0.556 0.586 - 6.76 6.550 - 27.7 27.62 -
0.646 0.683 - 7.65 7.588 - 30.7 30.60 -
0.741 0.779 - 8.66 8.509 - 33.7 33.62 -
0.844 0.881 - 9.53 9.490 - 36.7 36.69 -
0.934 0.958 - 10.40 10.334 - 39.7 39.82 -
1.051 1.070 - 11.60 11.599 - 42.7 42.75 -
1.148 1.165 - 12.34 12.314 - 45.7 45.73 -
. - - 13.10 13.018 - - - -
- - - 14.29 14.215 - - - -
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