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Abstract; Aiming at the problems of the insufficient sensitivity and poor measurement accuracy due to the

stable flow rate and rate changes and other factors, taking ultrasonic thermal energy flowmeter with time

difference method as the research object, an adaptive compensation algorithm for thermal energy flowmeter was

proposed. The nonlinear relationship between heat and comprehensive compensation coefficient was studied, a

mathematical model of error compensation was established, and then a weighted Lagrange fitting correction

algorithm was proposed to realize adaptive correction of comprehensive coefficients. The experimental results

showed that, compared with the traditional algorithms, the proposed algorithm could improve the instrument

detection accuracy and reduce the measurement error which had high engineering application value.
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Fig. 1 Schematic diagram of time

difference measurement
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Table 1 Velocity point and correction coefficient K
g/ (m-s™) RN K{H ®IE K {H
0.05 1 1. 050
0.10 1 1. 030
0.20 1 1. 040
0.30 1 1. 020
0. 40 1 1.010
0.50 1 1. 000
0. 60 1 0. 993
0.70 1 0.995
0. 80 1 0.996
0.90 1 0. 990
1.00 1 0. 997
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Fig.2 Trend of K value under different methods
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0.075 8.808 8.481 8906 8770 8.838 , o
0.150 17.563 16.963 17.472 17.540 17.557 FHIT A PR ) S a 45 AR B AR SRk
0.250  29.113 28.271 29.402 29.176 29.091 e
0.350  40.195 39.580 40.371 40.094 40.174 FLATRR PR TR B2, fE Tt A2 A2 2R Rl
0.450 51.248 50.888 51.397 51.143 51.143 TEMR R A T A — o8 F 35 M .
0.550 62.058 62.197 62.197 61.905 61.979 . ’ N
0.650 73.193 73.506 72.991 73.013 73.064 K5I AR 27 ) Sk LAt — 25 B s R A
0.750  84.406 84.814 84.390 84.509 84.432
0.850  95.511 96.123 95.738 95.450 95.450 PR
0.950 106.780 107.430 106.370 106.370 106.730 SE 3
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Table 3 Correction errors of various correction

algorithms at different flow rates m’/h

P

<$L§1 ) Y1 Y2 Y3 Ya
0.075 -0.3267 0.0974 -0.0383 0.029 5
0. 150 -0.5997 -0.0908 -0.0230 -0.0060
0. 250 -0.8420 0.2889 0.062 7 -0.022 1
0. 350 -0.6154 0.1761 -0.1009 -0.0217
0. 450 -0.3592 0.1498 -0.1047 -0.1047
0. 550 0.1394 0.1394 -0.1529 -0.078 3
0. 650 0.3128 -0.2018 -0.1797 -0.128 3
0.750 0.4085 -0.0156 0.1032 0.026 8
0. 850 0.6117 0.2272 -0.0611 -0.061 1
0. 950 0.6545 -0.4199 -0.3984 -0.043 8
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Table 4 Relative error of various correction
algorithms at different flow rates %0

525 vk

( i}rllblj—a—{) Y1 Y2 Y3 Vs
0.075 -3.71 1.11 -0.43 0.34
0. 150 -3.41 -0.52 -0.13 -0.03
0.250 -2.89 0.99 0.21 -0.07
0. 350 -1.53 0.44 -0.25 -0.05
0. 450 -0.70 0.29 -0.20 -0.20
0.550 0.22 0.22 -0.25 -0.13
0. 650 0.43 -0.28 -0.25 -0. 18
0.750 0.48 -0.02 0.12 0.03
0. 850 0. 64 0.22 -0. 06 -0. 06
0. 950 0. 61 -0.39 -0. 37 -0. 04
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