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Results and Analysis
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Fig. 4. Relationship between the temperature and the liquid level of (a) the Fig. 5. Calculated distance h’ between Sensorl and the liquid level, (a) for the
circular dewar and (b) the rectangular dewar under vibration. circular dewar, (b) for the rectangular dewar.
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For the safe operation of high-temperature superconducting (HTS) maglev vehicles, the liquid nitrogen (LN2) level of the onboard
cryostat should be monitored in real-time during the whole running process. The previous LN2 level detection method was el e st 2 | 3 3750 054
proposed by using platinum resistance sensors as testing equipment to estimate the liquid level by threshold value judgment. R R 8 = =2
However, the fluctuation of LN2 level causes great disturbance for the liquid level detection during the running vehicle, which leads Crieven coun
to the false level. To eliminate the interference caused by LN2 level fluctuation, the state estimation theory of using particle filter
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Fig.6. The distance h’ calculated by using the experimental data of 1, 2, 4 and 8
sensors, respectively. The results were calculated for 50 times repeatedly with
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algorithm was employed to process the test data. The real-time measurement results illustrate that this method is able to meet the the same data from Fig. 4(b) to check the repeatability of the calculated results. / Time (i)
requirements of the LN2 level detection with good precision, and a simple hardware is valuable for the practical application of the The last sampling point which is 37 mm from the liquid level in Fig. 5(b} is | | | -

. chosen for the examination. Fig.7. Equipment used in a covered Dewar for LN2 level detection: (a) the
HTS maglev vehicle. experimental facilities; (b) the strip-type circuit board with four PT100

platinum resistance sensors; (c) Temperature outputs curves in a static dewar.
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(c) the temperature ruler. in which eight PT100 platinum sensors with the liquid level of LN2 during the static evaporation
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into temperature signal transition equation e = J (e, i Wie-1) (Corresponding author: Zigang Deng.)
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h, =h_,+Ah" +w,_, Where x;, is the state vector, u;_ is the exciter, wy_, is the state converting noise,
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