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Research on Remote Fluorescent Temperature Measurement System
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Abstract: To realize the non-contact temperature monitoring of high voltage electrical equipment, a non-
contact (0~1.5 m) fluorescence fiber temperature measurement system was designed. Using the relation
between fluorescence and temperature of rare earth materials, temperature measurement was achieved by
measuring the excited fluorescence lifetime of the fluorescent material which was attached on the object.
The analysis indicates that the received light energy can be increased through adding a converging lens and
a converging cone. In the experiment, the fluorescence intensity curve was obtained, and the temperature

was aquired according to the relation of fluorescence lifetime and the temperature of the measured object.

The measurement error is less than 1 'C, ensuring its application in high-voltage environment.
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Fig. 1 Schematic of multilevel transition
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Fig. 2 Schematic of distance temperature measurement
system
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Fig. 3 Schematic of distance temperature measurement

optical system
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Table 1 Simulation results with old system

Non-contact Contact
Fluorescent area @10 mm @10 mm
Receive area @1 mm @62.5 pm
Distance 100 mm 0.01 mm
Energy 1076 1
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Fig. 6 Schematic of energy distribution on detector
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Table 2 Simulation results with new system

Distance 1 Distance 2  Contact
Fluorescent area @10 mm @10 mm P10 mm
Receive area ®3 mm @3 mm  P62.5 pm
Light source intensity 100 200 1
Distance 1300 mm 400 mm 0.0l mm
Energy 0.1 0.2 1
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Fig. 7 Single measurement data
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Table 3 Measurement results
Standard Measurement )
Error/ C
thermometer/ C results/ C
20. 02 19. 50 —0.52
30.03 29. 60 —0.43
40. 01 39. 30 —0.71
50. 02 49, 40 —0.62
60. 01 59. 20 —0.81
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