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Accuracy compensation of cross-correlation transit time
ultrasonic flowmeter

Yang Ruifeng Zhu Yide Guo Chenxia Ge Shuangchao

(National Key Laboratory for Electronic Measurement Technology, North University of China, Taiyuan 030051, China)

Abstract; Ultrasonic flowmeter has a good application prospect in the field of industrial production because of its good
site applicability. In order to meet the requirements of the actual production for the accuracy of liquid flow
measurement, the cross-correlation algorithm is used to detect the ultrasonic transit time (TOF), which reduces the
calculation time error. Using FPGA internal resources to design and implement cross-correlation algorithm module,
and adjust the logical structure to simplify the algorithm, reduce the resource duty cycle. The test results show that
this method can effectively improve the measurement accuracy of transit time. In the range of 0 ~3 000 mm, the
relative error of transit time is as low as 0. 44%. The relative error of ultrasonic flowmeter is less than 3. 68% in
laminar flow region and less than 0. 64% in turbulent flow region.
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/em /% /em /%
10 9. 78 2. 20 9. 80 2. 00
30 30. 35 1. 16 29. 69 1. 03
50 50. 49 0. 98 49, 42 0. 84
100 98 87 1. 13 99. 53 0. 47
200 198 22 0. 86 199. 13 0. 44
300 302. 76 0. 92 301 58 0. 53
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2
/(mes™ ) /(mes ™) /%
0. 394 288 0. 399 664 2 1. 357 817
0. 802 943 0. 789 780 5 1. 639 276
1. 214 692 1. 229 199 7 1. 194 353
1. 636 825 1. 696 936 0 3. 672 417
1. 959 167 1. 915 273 9 2. 240 398
2. 530 537 2.616 517 4 3397 712
3
/(mes™ ") /(mes™ ") /%
2. 821 026 2. 830 817 0. 347 065
3. 515 714 3. 504 870 0. 308 439
5 129 371 5 096 985 0. 631 387
5 697 027 5 703 071 0. 105 298
7. 749 525 7. 730 439 0. 246 282
8 793 618 8 758 622 0. 397 967
10. 673 890 10. 694 530 0. 193 359
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