a2 M
2022 4 4 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 44 No.2
Apr. 2022

doi:10. 11887/j. en. 202202023 http ://journal. nudt. edu. cn

EREERERZENRKEREEELZNERXE

REMH M A RRR, B E
£

CEEIARKRF SRR FELEET, Hdb XX 430033)

& B AENIRE S AL R AT R R R G MR B A S AR B S ML
B B R R S A IR D SR B A Foster 254 BTU1) ZRBIORETRY | o) 0 A5 I v 4% R i DR - 0647 5
K BE A, R HI Newton-Raphson 3 A A8 /N A0 318 22 RS 8T H 0 TR ) DAL s kB . L TR S, #5 a
VBRI ) A 3 ol B AR RN B0 5, MATLAB {42, S5 TR RS L Fp T00F R AL %
I RS v A S sl R R RS SLR (4 T4 77 20 bar 50 bar 75 bar #1100 bar T, F /13 f%
e E K2435 1320 m/s 1 338 m/s 1 363 m/s 1 380 m/s, il &5 SR8 A5 7K - R 95 % il ipl 5ok [X. ] Py i3
FETE = 1% T TR P 5 5 5 e 0 e A 3o e J3E /N T T g B T v T 8 K, AR AR e 2 SR 4 T =B Z i
PREICIE 28 3 R A 1T T ol 3 o 3 5 %5 R A S MR X R G R Pk B R i o I A 0 A 45 SR XS 2R B I
J 3 A 3 8 B AR R DN RN LA LA L S XS N A

GRS Ph A5 3 B 5 7EZR I £ ; Newton-Raphson %1074

PESEETHIT  XEREREG:A  XE4HS:1001 -2486(2022)02 - 195 - 08

On-line measurement test of pressure wavespeed in hydraulic
system with high precision

LIANG Yundong, HE Lin, XU Rongwu, CHEN Zongbin
(National Key Laboratory on Ship Vibration & Noise, Naval University of Engineering, Wuhan 430033, China)

Abstract; The pressure wavespeed of pipe flow is the basic physical parameter to analyze and study the stability and dynamic quality of
hydraulic system. The three-sensor measurement theory was deduced based on the wave equation of the transmission pipeline, the Foster equivalent
shear coefficient model was introduced for high-precision estimation of various influence factors in the hydraulic line, and the Newton-Raphson
iterative method was adopted to reduce the data processing error and accurately calculate the pressure wavespeed. An on-line test platform for
measuring pressure wavespeed of hydraulic pipeline was built based on theoretical derivation, realizing accurate measurement and calculation of
pressure wavespeed of hydraulic system under various working conditions by MATLAB software programming. The test results show that: when the
system is under the typical working pressure of 20 bar,50 bar,75 bar and 100 bar, the pressure wavespeed is about 1 320 m/s, 1 338 m/s,
1363 m/s, 1 380 m/s respectively, and the measurement error is within +1% in the wave speed interval with a confidence level of 95% ; the
pressure wavespeed of pipeline increases with the rise of the working pressure, and the function relationship between the two variables was given
according to the test results; the effect of pipe material on system flexibility should be considered in the precise calculation of pressure wavespeed.
The results of test and analysis have important guiding significance and reference value for the on-line measurement and estimation of pressure
wavespeed in hydraulic system.
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Fig. 1 Test hydraulic system schematic diagram
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