W45 WA 2/ M Fx % W Vol. 45 No. 4
2024 4F 4 H Chinese Journal of Scientific Instrument Apr. 2024

DOLI: 10. 19650/j. cnki. ¢jsi. J2412369

ETESERGNBAERNET ADCP P ERETE

AR IO ATRAR R A B
(1. P ERFE R RS 5= Bt 310018; 2. T ETFERFEIFTEE b 100029)

& A P 2 2 G Y (ADCP) BUA AT ik JC A BB 4y IR M R [, 48 Hh 3 (5 5 FoR AR RS
AR T A 7 U R A ST 1k A R S R B AR AL A A BRI ADCP 45 I R RS R S5 5, AT BYF R AR (IR 7 A M AR Ab B 7 A
A5 WAL (5 B A R (55, SEBUXT YEAly ADCP Jli 2 e, N AT A B SRR HURE L, 22T 3 sh s i gt ar
TR AE SR AR B T A& T RE B AR R B SEAR ADCP 432 RS A A XS ADCP BENLIT R 1A HESLER
FHETEEIE 0. 01~ 10 m/s, MHE AT E LT 0. 3% 0+5 mm/s (v AFREME(E) (k=2) , I SAKMHE Ek0E4T T X LRI
SRR I B S S T SRR AL B AR 5 I A AR R

HESES ., THTI MEFRIRAD: A BERREFERSERT. 410.55

Calibration of broadband ADCP for multi-cell based on frequency
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Abstract: The current calibration methods of broadband ADCP cannot effectively realize the measurement of flow rate stratification. An
acoustic response calibration method based on frequency shift processing by signal resampling is proposed in this paper. This method
utilizes a group of response transducers to receive the signals transmitted by each transducer of the ADCP to be calibrated, then some
simulated echo signals which contain Doppler shift information are generated by the process of signal segmentation and time-window
compensation. In order to be consistent with the real water scattering situation, a calculation model of the echo signal amplitude is given
based on the active sonar equation. A broadband ADCP calibration system for multi-cell is established, which could be applied in on-
land and underwater, and two ADCP devices are calibrated by designing some experiments. The measurement uncertainty of the
calibration system is less than 0. 3% v+5 mm/s (v denotes the flow velocity) (k=2) in the flow velocity range of 0. 01 ~10 m/s. The
proposed method and calibration system are also verified by comparing to the flume towing method through experiment.
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Table 1 Measurement uncertainty of ADCP calibration system

P/ (mmes™") 10 20 50 100 200 500 1 000 5 000 10 000
MR v 1.31 0.71 0.61 1.73 1.86 1. 84 1.07 1.40 1.07
FRFER u, 1.38x10°°  1.38x107° 1.38x10™® 1.38x10°° 1.38x10™° 1.38x10™® 1.38x10°° 1.38x10™° 1.38x107°
KRR uy 0. 043 0. 043 0.043 0. 043 0. 043 0.043 0. 043 0.043 0. 043
IR uy L11x107*  2.23x107™  6.68x10™*  1.34x107>  2.67x107°  6.74x107>  1.35x1072 0.07 0.13
BHAZ LY us 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
B BRI R S 1.34 0.77 0. 67 1.76 1.88 1.86 111 1.43 L 12
Y RAE R (k=2) 2.68 1.54 1.35 3.52 3.76 3.73 2.23 2.86 2.24
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